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This destruction test, pictured above, made during 
1934, opened new fields for applications of long pitch 
chains, where maintained accuracy is vital in trans- 
mitting power. The properties of Nickel alloy steels, 
with their high strength/weight ratio, permitted 
modern redesigning which cut weight — and costs - 
over heavier chains formerly forged from plain car- 
bon steel. This 10” link showed an ultimate strength 
of 455.000 Ibs., a yield point of 388,000 Ibs. — 30% 
higher than U. S. Engineer specifications. 


Roller chains, with 1214” pitch, control roller gates 
on Mississippi River Dam 14, LeClaire, lowa. Link- 
Belt Company used Nickel alloy steels to specifica- 
tions of U. S. Engineer Office. Side bars are SAE 
3140, Brinell 300-341, rollers SAE-3140, 300-341 
Brinell, and pins SAE 3245, 340-380 Brinell. Triple 
width assemblies have an estimated ultimate strength 
of 2.250.000 Ibs. 

Dams on the upper Mississippi control water levels 
to provide navigable channels and guard against 
sudden floods. Dam gates are moved by roller chains 
of Nickel alloy steels. On hard jobs you can safe- 
guard performance, keep costs down, by 
specifving Nickel alloy steels for all 

highly stressed units. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N. Y. 
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What's Coming “Die Cast or Plastic 


Molded”, giving cost figures and factors to be 


considered, will be the lead article in August 
P.E. Like its companion article, "Die Cast oi 
Stamped,” which appeared in August 1938, this 
article contains many important data and cost 


considerations. 


In a clear-cut presentation A. H. Dall of the 
Cincinnati Milling Machine Company will ex- 
plain the application of hydraulics for obtain- 
ing different types of motions. Diagrams and 
pictures will illustrate the methods described. 
And an article by H. H. Schmitt of the West- 
inghouse Electric & Mfg. Company will give 
data for the design of parts to be assembled by 


furnace brazing. 


koroseal. the “synthetic rubber”. and patent 
law will be the subjects of two other articles. 


and. of course. the usual departments. 


Cover Picture. — Man-made lightning in Gen- 
eral Electric's Steinmetz Hall at the New York 
World's Fair. Photo by Gray-O' Reilly foi 
Fuller & Smith & Ross, Ine, 
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With a background of 40 years in the service oj General 





Electric, and for the past 12 years executive engineer of General 
Electrics Research Laboratory. coordinating the varied research 
activities of more than 300 men, Laurence A. Hawkins is an 
outstanding authority on research and its history. His many 
talks before engineering societies and trade associations. his 
radio addresses and numerous articles in scientific publications 
and magazines have made him known to thousands as a brilliant 
orator and fluent writer. His viewpoints on research are con- 
sidered neither ultra-conservative nor fantastic. We are greatly 
indebted to Larry. as he is known among his host of friends, for 


the guest editorial presented here. 





for 
thal 
(d to 
ealh 


yyer 





Through the Windows of Research 


\ WELL-KNOWN LEADER in industrial research has 
said that the way to see into the future is to look 
through the windows of research laboratories, but 
he would undoubtedly agree that even through 
those windows one cannot see very far. 

It is indeed to those laboratories that we must 
look for the new discoveries, suggestive of new 
developments, which, when brought to fruition and 
public acceptance, will determine the course of 
industry's expansion, contribute to raising the 
standard of living and of public health, enrich our 
social life, and mold our civilization itself into new 
and changing forms. 

Of that general fact we may be sure, but “what 
a dusty answer gets the soul" if particulars are 
asked for. 


results are unpredictable in its early stages, and 


From the very nature of research, its 


far less can its ultimate consequences be foreseen. 
For instance, who could have guessed at a time 
When X-ray tubes contained no filaments, that re- 
searches on phenomena connected with hot filaments 
would have yielded the clue to the development of 
a new type of X-ray tube so superior to former 
typ- as completely to supersede them, or would 
lea to the development of a new process and torch 
lor electric welding: in which no filaments are 
use ^ Or who would have imagined that studies 
oly cuum tubes, directed toward the production of 
hig) power on short wave lengths, would have led 


to a new therapeutic technique, effective in. the 
treatment of bursitis and other diseases? Yet those 
were actual developments in one research labora- 
tory, and a long list of similarly unexpected and 
unpredictable results of research might be made. 

lt is only when the new fact, uncovered by re- 
search, begins to take on a tangible form, through 
embodiment in some new device, process or ma- 
terial, that its final outcome can be visualized. with 
any clarity. By then, the commercial actuality is 
near, so that the look into the future is a short one 

It is, therefore, not surprising that the ablest 
effort to forecast the "World of Tomorrow" vields 
little more than a magnification of the "World of 
Today”. We can project ourselves along some 
lines into the future, by extrapolating on the curves 
of present progress, as General Motors has done, 
with its “Highways of Tomorrow", but the radi- 
cally new things which will modify our environ- 
ment and our lives in ways now unpredictable, the 
things which will make our grandchildren’s world 
differ from ours as much as ours differs from our 
grandfather’s, will be seen only when they come. 
(And come they surely will. 


L.A. Menta 


Executive Engineer, Research Lab., General Electric Co. 
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| _ILLIONS visiting the New York 
World's Fair are amazed. thrilled, and 
even awed by the innumerable displays 
that picture an imagined “World of To- 
morrow. But in reality. with a few ex- 
ceptions, there is shown only the world 
of today with suggestions of what it 
might be if present knowledge and ma- 
terials were applied without limitation. 
| sav this not to belittle the glorious 
exposition. It is worthy of great praise 
and all who visit it can profit thereby. 
It is an inspiring sight and one that 
will arouse in heart and mind a feeling 
of great respect and admiration for the 
men of science, art and industry who 
made possible the great scientific achieve- 
ments on display in this great exposition. 
But serious after-thought brings with it 
the realization that man has never been 
behind the 
curtain that veils the future, and probably 


viven the power to peel 
will never possess that power. What he 
sees is only the world of today. 

For the past 25 years civilization has 
been in a turmoil and for the past decade 
it has bordered on chaos. Pessimists have 
hung crepe on the portals of the future. 
while at the other extreme idealists have 
attempted to bring about order by fu 
tilely trying to amend the laws of na 
ture and with equal futility trying to 


nullify the forces that direct human 


behavior and impel progress. Loud cries 


have been raised denouncing science and 
technology as the cause of economii 
misery. only to be followed bw voices 
pleading for science to show the way 
out. to lead the world in a jovous pro 
cession to. Utopia. 

Will science and research solve the 


grave problem of unemployment. famine. 


An interpretation of the theme of the New York World's 


Fair which by its dioramas, exhibits, lectures and dem. 


onstrations presents 


achievements of science and 


industry and indicates why industry is the indispensable 


factor in social and economic progress 


G. F. NORDENHOLT 


pestilence. war and other human suffer- 
ings? I say ves. And if anyone should ask 
me how science can do it. I would have to 
answer that I do not know. nor does any- 
one else know. But I do know that mean- 
dering cow-paths that wound crookedly 
uphill and down dale have. with the pass- 
ing of time. become great wide smooth 
concrete highways with sweeping curves. 
And visitors to the New York World’s 
Fair who view the General Motors im- 
pressive Futurama will see multi-lane 
highways that are almost straight and 
level. bridging valleys and rivers and cut- 
ting through mountains—the “Highways 
of Tomorrow” wherein the lines of traffic 
never cross and curves do not require 
lessened speed. Is it possible that the 
world of tomorrow will revert to the roads 
of yesterday? Is it conceivable that the 
world will fail to build the roads of to- 
morrow such as pictured by Norman Bel 
Geddes in this great Futurama which he 
designed for the General Motors exhibit? 
Of course not—men will naturally con- 
tinue improving highways. And by the 
same token. science will continue along 
the same course it has been following for 
centuries—cutting crooked paths into the 
wilderness of the unknown. straightening 
them to correct the errors of the past. and 
steadily ascending to ever greater heights 
that bring to view great fields of things 
unknown and mysteries yet to be unrav- 
elled. And because science is the source 
of all material progress. civilization will 
likewise continue its upward struggle to 
ever greater heights. struggling towards 
the fulfillment of man’s age-old dream of 
Ut pia. 

It is a far ery from Carnot’s philosophy 
of the maximum efficiency of heat engines 
to the powerful and efficient turbines of 
today. And who could have foretold 50 


mathematical 
equations were the key to wireless and 


years ago that Hertz’s 
radio? And so it is that today we cannot 
even imagine the developments that will 
spring from the theory of relativity. the 
experiments of “atom smashing.” the re- 
searches in electronics and mono-molec- 
ular films. and the great strides being 
made in chemistry, physics, biochem- 
istry and biophysics. We know not what 
it is that we do not know. and thereby is 
our vision confined to only those things 
that are glaringly apparent in the light of 
our present knowledge. 


Research and the Farm Problem 


One of the greatest social problems 
today is to improve the economic condi- 
tion of the farmer without also impover- 
ishing evervone else. Numerous artificial 
schemes have been and are being tried. 
including bonuses paid for the destruc- 
tion of sheep. hogs. grains and cotton. and 
premiums paid for producing less. The 
wealth of the nation has been juggled 
and the results have been dismaying. It 
has remained for science. plodding stead- 
ily ahead with a complete disregard o! 
political schemes. to show the only sound 
solution to the farm problem—thie crea 
tion of new markets for farm products by 
finding new uses for them. thus establish 
ing new fields of consumption. 

Henry Ford. the great industrialist. was 
the first to recognize the farm problem 
and do something about it. He is the man 
who is mainly responsible for the. /ound- 
ing of what is now known as the Me 
tional Farm Chemurgie Council. an or 
ganization sponsored and supported by 
Ford and now receiving suppor! alse 
from many of the country's large: indus 


tries. for the sole purpose of foster og and 
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Tomorrow 


Highways and cities of tomorrow as 
pictured in the General Motors Futurama, 
will have their counterpart in new con- 
cepts in science and research the source 
of all material progress 


Ford’s huge floating turntable dwarfs the 
display depicting farm products used in 
building cars, but the Harvesting of Cars 
has greater significance 
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conducting research to discover new uses 
for farm products. 

M the Ford exhibit at the World's Fair 
is a display which shows the farm prod- 
ucts that enter into the building of Ford 
cars. Though dwarfed by the huge float- 
ing turntable opposite it, on which 
animated figures show how the basic 
products that make the automobile are 
procured. I dare say that there is no other 
Ford exhibit that has greater implica- 
tions than this modest panel, because any 
improvement in the economic condition 
of the farmer is bound to be reflected in 
increased employment throughout all in- 
dustry. And of greatest significance is 
the fact that this effort to advance the in- 
dustrial use of farm products was insti- 
gated by a great industrialist, not by poli- 
ticians, and is being solved by scientific 
research. As explained by Wheeler Me 
Millan of the Farm Journal, “Advocates 
of the idea gained very limited accept 
ance. Politicians saw few votes in re- 
search funds and appropriated none.” But 
the notable work started by Henry Ford 
is already showing results. 

Indicative of the amount of farm prod 
ucts consumed in the manufacture of 
1.000.000 automobiles. Ford gives the 
following figures: 3.200.000 Ib. of wool. 
requiring 800.000 sheep to produce it: 
1.500.000 sq. ft. of leather from 30.000 
cattle: lard oil, oleic acid, bristles from 
20.000 hogs: 350.000 Ib. of hair from 
87.500 goats: 69.000.000 lb. of cotton: 
500.000  bushels of corn for butyl 
acid and starch used in manufacture: 
2.400.000 Ib. of linseed oil from 17.500. 
000 acres of flax: 2.500.000 gal. of mo 
lasses from sugar cane for solvents. anti 
freeze and shock absorber fluids: and 
240.000 Ib. of castor oil for lacquers and 
artificial leather. In addition to which are 





112,000,000 ft. of lumber, 5.000.000 ft. of 
paper board, 2.000.000 Ib. of turpentine 
ind many other lumber pr ducts. 

One difficulty that often hampers the 
progress of science and research is that 
only too frequently laymen. politicians. 
and even some industrialists have little or 
no appreciation of the significance of 
pure-science research. An exhibit such as 
the awe-inspiring man-made lightning in 
General Electric’s Steinmetz Hall at the 
World's Fair seems to such people as 
being nothing more than a huge “play 
thing” for scientists. Here 5.000.000 and 
10,000,000 volts of man-made lightning 
flashes and crashes. and in a gorgeously 
beautiful climax. 1.000.000 volts of three- 
phase power throws dazzling, crackling 
flames of electricity between the revolving 
cross-arms of three terminal posts, while 
the corona envelopes the short transmis- 
sion lines from the transformers in a blu 
ish hissing haze of escaping electricity. 
Thus the public sees in action a great 
"plavthing" of science that simulates na- 
ture's terrifving lightning—in order that 
its action might be understood. Here was 
a mystery of nature, the study of which 
was suggested as early as 1916 by Stein 
metz, the great electrical wizard. ind in 
1923 General Electric built its lightning 


laboratory, the world’s most powerful. 


Playthings of science H estinghouse's dis- 


play of life ina drop of water, and belou 


it. the thermo-electric generator driving 
a fan fbove, General Electric's demon- 
stration of the direct conversion from 


heat to electricity—a bank of photocells 


converts radiant energy of light into elec- 


trical energy which drives a small motor 
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from this “plaything” science has 
Jei red how to protect electrical equip- 
ment against possible damage or destruc 
tion by lightning. saving untold dollars 
and assuring practically uninterrupted 
electric service for the public and indus 
trv. That is the reason for research on 
lightning. 

What makes the grass green? Sounds 


like a silly question for scientists to be 


trying to answer. How do bugs behave in 
different kinds of light? That sounds still 
sillier. But it was the search for the 


answer to this last question that led to a 
greal discovery. In the Westinghouse ex 
hibit can be seen. projected on screens 
and greatly magnified. living bugs and 
germs swimming in ditch water. swamp 
water and other germ-laden water. The 
action of those germs when subjected to 
light of a certain wave length is also 
shown. and they can be seen. swelling. 
blistering and bursting as they are mys- 
teriously killed by the action of the light. 
Thus is told briefly the story of the germ 
destroying Sterilamp of Westinghouse. 
but the beginning of the story cannot be 
shown because it began in the minds of 
scientists while “playing” with light 
beams in a research laboratory. And the 
end of the story will never be reached. 
Already. Sterilamps in refrigerators. in 
machines for sterilizing restaurant dishes 





much power is lost. Can that loss some 


dav be avoided ? 

V number of. World's Fair exhibits 
demonstrate the direct conversion from 
heat into electrcial energy. In. Westing 
house's “Playground of Science” is a 
thermo-electric generator in which ther 
mocouples are heated by a gas flame. The 
electricity generated drives a fan. <A 
radiant energy motor is shown in General 
Electrics "House of Magic." Light di 
rected on a battery of photocells drives a 
disk. Looking at these “toys” 


generate only 


which 
microscopie amounts ol 
electrical energy. brings to mind the 
remark of the British Prime Minister 
when he saw Faraday s demonstration of 


hardly 


enough to be detected: “A pretty toy, 


producing induced electricity. 


what use is it?” And the classical answer 
was. “What good is a new born babe? 
But some day youll tax it.” [|t is the 
basis of modern power generation. 

Solar heat itself cannot be the result 
of combustion. as combustion could not 
have vielded the enormous heat output of 
the sun for billions of years. Scientists 
now believe the sun's energy comes trom 
breaking down of atoms and their trans- 
formation into other kinds of atoms. thus 
liberating enormous energy. Can man 
reproduce that process? Who knows? 
Only recently scientists discovered that 


early vears olf the twentieth century 
laughed at and derided the alehemists of 
old who vainly sought the transmutation 
of metals. But scientists of the twenties 
and thirties are transmuting base metals 
into gold. The delusion of medieval times 
has become an established fact 

Electronic bombardment is opening 
other vast new fields of knowledge. Food 
made radio-active by electronice bombard 
ment, is being traced as it passes to and 
through the various organs of the body. 
thus revealing laws of metabolism and 
enabling the determination of the effects 
of diets. the study of gland actions. and 
other medical mysteries. And without 
doubt atom smashing will in time reveal 
unsuspected laws of nature and bring 
into being new products and new sery 
ices. Used for the treatment of cancer. it 
may prove itself superior to radium. 

Du Ponts display of “Better 


for Better Living" 


Things 
forcefully brings to 
mind the tremendous strides in the sei 
ence of chemistry. Naturally. this display 
gives prominence to the new product 
now being made from the processing ol 
coal. limestone and salt water— Neopren 

the “synthetic rubber.” Exton. the “artifi 
cial pigs’ bristles.” and Nylon. the “arti 
ficial silk.” Each of these possesses prop 
erties superior to the natural product for 


which they are a substitute. And it is 





Electric tos 


Voice- ontrolled General 
General Electric watches the floating and 


and in hospital operating rooms are deal 
ing death and destruction to germs and 
microbes so that man will have further 
protect^^n against disease and infection. 

All energy originally came from the 


sun. Bot man, unlike plants, is not con- 


lent to. ;tilize only that energy which he 
fan us directly. He converts energy 


stored fuel or in hydrostatic head into 
mechan cal energy to drive electric gen- 


trators; 4. double conversion in which 


July, 1939 


. 92-7 
uranium 20). 


in smashing atoms of 
“chain-smashing” took place—the one 
“smashed atom” smashing another. and 
so on. with excess energy being liberated. 
Will atoms of uranium 235 replace gaso- 
line for non-stop airplane flights around 
the world? It sounds fantastic. but less 
than 40 years ago airplane flight itself 
was but a fantasy. 

\tom smashing—the layman’s term for 


electronic bombardment. The sophomori« 


electric locomotive starts, stops and reverses at the spoken command. L. H. B. Peer of 


spinning metal dish ke developed. He has no suggestions for its practic al applications 


significant that this family of coal-lime 
stone-salt water derivatives had its begin 
nings in the fundamental scientific studies 
of the construction and behavior of th« 
molecules of acetvlene gas. The results 
of these studies by Father J. A. Nieuw 
land in his laboratory at the University 
of Notre Dame. made without any thought 
of creating new commercial products. 
later became the “magician’s wand” by 
which Du Pont research chemists created 
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these three amazing synthetic materials. 

Nor are the wonders springing from 
the science of chemistry confined to in- 
dustrial materials. Only recently the lay- 
world read in matter of fact language, 
the announcements of medicine describ- 
ing the wonders of sulfanilimide. sulfa- 
pyridine and other coal-tar derivatives. 

Of the innumerable scientific “toys” 
exhibited at the World’s Fair, many of 
them have practical applications. The 
General Motors research exhibit of a hole 
drilled through a human hair has its 
counterpart in industry in the drilling of 
diamonds for drawing tungsten filament 
wire. Westinghouse’s high frequency in- 
duction heating coil has its practical use 
in heating the metal in radio tubes to 
drive off the occluded gases. It is also the 
principle of the fever machines developed 
by General Electric for use in medical 
treatment. Two types of these machines 
are in the G.E. exhibit. 

In General Electric's "House of Magic" 
show and lecture and in Westinghouse’s 
“Playground of Science” are demon- 
strated many electronic devices. most of 
which have practical application. There 
is also shown General Electric’s “spinning 
plate"--spinning in mid-air under the 
action of magnetic fields. Of what use is 
it? No one knows, but some day 

And thus it is with many of the scien- 
tific sights to be seen at the New York 
World’s Fair. Many of them admittedly 
are playthings for the public’s amusement 
and have no known value for practical 
application today. but possibly will be 
great. contributors to the welfare of the 
World of Tomorrow. And behind all these 
plavthings, ever seeking and searching. 
are the scientists who delve into the se- 
crets of nature to explain the simple facts 
and phenomena. to establish new theories. 
to offer new philosophies, to evolve new 
mathematical concepts and to propound 
There can be but little 
progress except that which has its þe- 


new problems. 


ginnings in pure science, 

But it is a long step from the pure- 
science discovery to the useful commer- 
cial products that create employment. 
serve society and further raise the stand- 
ards of living. The material embodiment 
of a scientific principle almost invariably 
brings with it a host of technological and 
economic problems. Usually there is little 
or no precedent to guide the engineering 
development staffs. New materials and 
new production processes and machinery 
may be required. But these are only 
glaringly apparent things to be done. 

Even before a new product embodying 
new ideas or new scientific principles can 
be engineered for commercial production. 
many problems must be solved. If the ma- 
chine is inherently complex in its opera- 
tion. the limitations of the intelligence of 
the average human being must be taken 
into consideration. Television receiving 
sets. widely on display at. the World's 


Fair. required the development of auto- 
matic controls so that the average person 
could operate them. Similarly, much of 
the machinery of industry, though used 
under relatively expert supervision, must 
be designed fool-proof and simple to 
operate. 

But when dealing with the general 
public, it is not enough that the operation 
of the device or machine be simple and 
fool-proof. Human prejudices, likes and 
dislikes, must be considered. Many people 
refused to ride in modern high-speed ele- 
vators because the sight of the rushing-bv 
elevator doors frightened them. Closed 
elevator cabs had to be provided. Many 
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ists find it hard to understand why so 
much time and money is needed to solve 
the problems encountered in the devel p. 
ment of new products and the creation of 
new industries. Less wonder is it that 
many financiers are often skeptical about 
So it can hardly 
be expected that politicians and govern. 
ment office holders generally have enthu- 


proposed new products. 


siastic viewpoints about science, research 
and the creation of new products. 

The all too common conception is that 
because it is the engineer's profession to 
solve engineering problems, he should be 
able to solve them merely in the time re- 
quired to substitute figures in mysterious 





Better things for better living, from the research laboratories of industry. Plastics, sym 
thetic rubber, artificial silk and. man-made pig's bristles are only a few of the items. 
Chemistry is also creating many new things for medicine and health protection 


housewives shunned electric vacuum 


cleaners until their noise had been 
greatly lessened. The economics of opera- 
tion are often a big factor. Water-cooled 
gas refrigerators found a slim market 
until the air-cooled model was developed. 
\nd the principal aim of designers of 
European automobiles is many miles per 
gallon, because fuel costs are high. 

Frequently one development must await 
another before it can be marketed profit- 
ably. Domestic electric refrigeration had 
to await cheaper electricity. Cheaper elec- 
tricity had to await more efficient gene- 
rating equipment and a more wide-spread 
use of electric power. This last had to 
await cheaper and more efficient electric 
lamps and electric motors. And thus 
progress runs in its ever increasing spiral. 
The development of new products is al- 
ways a tough job. but the price of prog- 
ress is always trouble—plus the great 
amount of money required to develop the 
new product. 


Little wonder that even some industrial- 


formulas and calculate the resulting 
equation. No thought or consideration is 
given to the host of problems that might 
have to be solved or the reams of data 
that might have to be collected. to sa) 
nothing of the time and money-consum 
ing tests that are a part of the develop: 
ment of every new product, and the neces 
sary production research required te 
enable its economical manufacture. 

The public is filled with admiration fo! 
the silvery fleeting streamliners of stain 
less steel or aluminum, pulled by diesel 
electric locomotives clicking over the rails 
at 100 or more miles per hour, And littl 
thought is given to the years of r search 


conducted by General Motors to « evelop 


a fuel injection pump to make possible 
the design of 900 and 1.000 hp. «iesels 
and the time and money spent in th 


study of combustion in the cylinders. 
valve action, scavenging, balancing., an 
innumerable other items. And while all 
this was going on, research engineers © 
the E. G. Budd Manufacturing Compan 
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were busy unravelling the mystery of 
successfully welding stainless steel, a 
process once considered |. impossible. 


These are but examples. American Car 
and Foundry Co., and Pullman devel- 
oped cars of aluminum and of low-cost 
high strength steel. More could be cited. 

scrence, research, product develop- 
ment. production technique, market stud- 
and behold. there 
stands the new product, a new industry 


ies. sales promotion 


perhaps. In this long series of overlapping 
steps are many heartaches, many dis- 
appointments and moments of despair. 
But as long as the urge to advance and 
achieve overpowers the fear of failure and 
its consequences, so long as the money 
is available to carry on. and as long as 
courage and conviction are buoyed by the 
the effort to reach 
the goal continues. It takes men and 


promise of the future 


money to develop new products and new 
industries. 

Research for the World of Tomorrow! 
Science and engineering leading to ever 
higher planes of living. pointing the way 
to an ever better world. But there are 
those who fear and blame engineering as 
the creator of social ills and evils. As one 
man put it. "In respect to the impact of 


science and engineering upon human life 


—social and economic dislocations as 
well as advance in productive power 

the facts are revealed with distressing 
clearness in public records of unemploy- 
ment, bankruptcies and relief.” Such a 
viewpoint ignores facts, and as Dr. Karl 


T. Compton, president of the Massachu- 
setts Institute of Technology. put it. re- 
fiects “. ... 
to make science the major scapegoat of 


a tendency in some quarters 


our social ills, from which social plan- 
ners will rescue us.” 

Social planning has never increased the 
world's wealth one iota, never created a 
new industry, and can never provide the 
means by which man will attain an ever 
higher plane of living. It was neither 
social planning nor politics that made 
possible shorter hours of labor hand in 
hand with greater per capita productivity. 
that eliminated so many back-breaking 
jobs. that created new jobs and new in- 
dustries until today industry employs 
more men than ever before. How much of 
the blame for a protracted business de- 
pression can be honestly placed on the 
shoulders of science? How much belongs 
to social planning and politics? 


Release the Brakes 


\dmittedly. social planning and poli- 
tics have accomplished no permanent 
beneficial results through the jugglery of 
wealth, the destruction of crops and 
premiums paid for producing less. 

How might science alleviate the “dis- 
tressing unemployment, bankruptcy 
and relief? The answer is to permit con- 
ditions that will foster scientific discover- 
ies, the development of new products and 
new uses for materials old and new. the 
creation of new industries to employ more 


men—to permit conditions that will re- 
create the pioneering spirit. 

The pioneering spirit springs from the 
lust for power, glory and profit, passions 
that were instilled in man so that he 
would ever strive to lift himself to ever 
greater heights. Deprive him of oppor- 
tunity to possibly enjoy the fruits of his 
accomplishments, his spirits droop. ambi- 
tions become dulled, accomplishments 
die aborning. No man-made laws can 
change motives that direct human be- 
havior, nor can a new political philosophy 
be substituted for the laws of nature. 
Nature has far greater power to enforce 
its laws than has man to thwart nature. 

Unshackle the bonds that are throttling 
scientific and engineering progress! Let 
law and politics again hold forth a reason- 
able promise of rich reward for great 
industrial instead of 
confiscating the greater portion of the 


accomplishments 


harvest of success! * Twill allow injust- 
ices and abuses,” is the cry of those who 
oppose private industry and the accumu- 
lation of wealth dedicated to progress. 
But what injustice can be greater than 
that which deprives humanity of the in- 
numerable benefits that are bound to re- 
sult from untrammeled science and indus- 
try. For science on the march will con- 
tinue its upward course, ever discovering 
new things that industry converts into the 
products. machines and services that. 
step by step. bring man ever nearer to 
the dreamland we call Utopia. And al- 
ways will it be the “World of Tomorrow.” 


Along the Seaboard Air Line, the Silver Meteor, one of the latest of the Budd streamliners, is hauled by a General Motors diesel elec- 


tric- the new era in railroading—made possible only 
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by years of costly research and engineering development work 
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Modern Designs 
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Axle Loading One-Half That of Conventional Equipment 


Duralumin = alloys, “mono. 
coque" construction and eight 
720 hp. motors give new car 
twice as much hp. per lb. Car 
attains velocity of 20 mi. per 
hr. in 6 sec. Express sched. 


ules for locals will be feasible 


p rubber springing. devel 
A oped by Goodrich research. new 
light-weight, high-speed traction motors 
designed by General Electric. and a con 
trol system which operates motors. and 
applies sequentially dynamic, magnet 
and wheel braking by manipulation of a 
single handle are features of the new 
streamlined subway car built by the 
Clark Equipment Company for the 
Brooklyn-Manhattan transit system 


Recessed head screws are used to Body design. which follows aviation pact load of 20,000 Ib. Accelerat 
fasten control button panels and inte- practice, consists of a double-wall shell braking forces are transmitted 
rior roof panels to body frame. Main with transverse and longitudinal stiffen- trucks to body sides through sti 
structural members are assembled with ers. Wall is designed as a thin web- ing. Extruded sections developed 
Huck rivets. For description of this plate girder with shear-resistant web to Aluminum Company of America 
rivet see P.E. October, 1937. page 398. carry the loading and to resist an im- assembly, reduce fabrication cos! 
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A single handle. ihe cineston. oper- independently actuated and regulated ticulated construction and is supported 
ates motors and brakes. Motors. of 720 by power from an auxiliary storage bat- on four P.C.C. trucks. Hypoid gear 
hp., one-third to one-quarter the tery, and (3) spring-applied, air-released drive is used for the first time in rapid 
Weight of conventional traction motors. wheel brakes used for “spotting” and transit equipment. Trucks and car body 
Brak system operates in three suc- switching. If desired, all three sets of are suspended on conical rubber springs. 
“essivi steps: dynamic, by reversing the brakes are applied simultaneously. Cur- The steel tire is supported in shear be- 
electri fields of the propulsion motors, rent produced by dynamic braking is tween two sandwiches of live rubber 1.64 
'*! si plemental magnetic track brakes by-passed for car heating. Car is of ar- in. thick. which damp out track shocks. 
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Vodern Designs— Bicycle Generator Parts Assembled as Inserts 


Cold ro/led 
sfee/ pole 


21eCe 
F 


/ . 
Rheostat for varying 
generator output 
between 3 and 8 watts 


"Alníco magne? 
: c 


Oil 

filler Spring provides 
positive ground 
armature shafi 
avoids electroly 
action at bearir 
, 


reservorr / 


4 


7 
7 


O/lless bronze" 
bushings f 


Driving wheel, witt 
serrated surface that 
bears against tire 
wa// 


| 


"UBIKEAlite 


manufactured by the E. A. Laboratories. 


magneto-generators 


Incorporated have an adjustable output 
of 3 to 8 watts at six volts. High capac- 


ity permits use of automobile-type lamps 


instead of flashlight bulbs which are 


Special Phenolics for Specific Purposes 


mé 


a 


thermostat 
housing and two pant ] boards are molded 


Minneapolis-Honeywell without exposing the filler. Because of 


the length of one of the terminal boards. 


of a high impact-strength Durez which and possible warpage. fast-curing Durez 


can be sanded and buffed to a high gloss was necessary. Reset levers. not shown. 


relatively short-lived on a. c. The four 
poles. Alnico disk, supporting stud and 
porous bronze bushing are cast as in 
serts in the zinc die casting. secure 
anchorage of poles against magnet being 


assured by the shrinkage of the casting. 


which were encountering breakage " 
service, are molded of a newly-dey: lope’ 
Durez phenolic that has 0.28 I 
impact strength. 
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Inverted Heads Approach Work Through Coolant Trough 
PI = 2 


Six automatie drilling units are in- 
corporated in this Bradford machine 
frame of which is heat-treated and 


no alized welded steel box-type con- 
struction. Three spindles, mounted un- 
derneath the table. are carried through 
cast-iron barrels fitted with leather oil 
sea mounted on the coolant trough. 
Slingers are fastened on the spindle ends 
projecting above trough. A sheet-metal 


guard is built around the assembly. Con 
struction minimizes coolant leakage. 





POWER CIRCUIT 


- Att——— - 
thor ai 
—_— — 
. 4 —— — 
bb on 
+ — 1 Lund = pe 
-— -— — v 
4 
ir € flapper 
44 4I-4———————— M i No! / 
T — : - fori 
LT | = 1 E \ No.4 / 
s f nc i < í N 
cic — forin \ 
S lie esis etat tios potiti Ano 3) 


*. z = m \ 
9 LT m — M “ z -—- | 
R ore —1t—— — — » o e; 


SILI p eee nT 
1 a No.1 
attt] | Contro/ es | 
TTT | transformer 
I | ipabssi — Fo poni 
440 | g k t circu 
T el j E J Fuses 4110 voit 
P oe : - ———e«fe——— —»- O60cyc/e) 
cycle 





















Drills No. 2, 5 and 4 
connected same as\ 


GEER A 
——— — 440/110 volt control transformer Vo. | : 


Overload relays 


Drill No.1 


ON X 


Tapper No.l J 


Tapper No.2 -° 
Pilot ligh? connais 
Same as No.l 









' Nofe: Resistance must be connected 
VV in series with pilot light if — TR No.t Control Circuit 
voltage exceeds 220 volts " 







Control and synchronization of all the end of each cycle. solenoid-operated erence to magnetic braking as it is more 
mach movements is accomplished by clutches, connected in parallel with the positive in action and avoids necessity 
limit vitches which actuate relays motors, simultaneously disconnect op- for wear takeup. All motors on the ma- 
mount on the rear of the machine. erating mechanisms allowing them to chine are ball-bearing type, fully in- 
To vent synchronization trouble coast freely without affecting registering closed. Safety switch disconnects power 
idi y motor and parts coasting at positions. This method is used in pref- automatically when panel door is opened. 
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Modern Designs— Hydraulic Speed Selector 


Twelve spindle speeds are obtained 
directly by setting the hand wheel of the tions for diameter 
speed selector on the Gisholt lathe to 


work diameter readings. This eliminates semi-steel casting 


di | ' \ 
a NS 


Balanced pulleys eliminate vibration trouble. Slack in multi 


ple V-belt drive from motor to spindle transmission is taken up 
by idler pulley. adjustable from front of machine by a long bolt. 
Coolant pump of 10 gal. per min. capacity. at rear of machine. 
is driven by V-belt from the main pulley. It can be disengaged 


bv a simple cluteh Feed shaft Is driven by inclosed gear train. 


necessity for calculating spindle revolu 


with hardened and 


work and cutting support bed and pressed steel 


speed. Bed and headstock are one nickel pan. Motor is inclosed in one leg: 


other leg serves as coolant sump. 


C 
iet 


Ne LIS ene e 


Oil pressure for selector is supplied by pump in 
iuxiliary oil reservoir which has glass level gage. P 
driven by a flexible shaft from the coolant pump. In add 
supplying power to the pistons for making speed chan 
pressure oil is also by-passed to cascade over movin 


in the head-stoek. Reservoir has built-in filter. 
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Knurled dial, when turned to desired 
surface speed, automatically adjusts th 
diameter dial and spindle speed dial in 
proper relation to each other. Latter two 
dials are rotated bv. handwheel until 
diameter ot piece Is opposite pointer. 
after which hydraulic system shifts the 
gears In the transmission. While one cut 
is being made. succeeding speeds can 
be set in advance by moving lever to 
“pre-set” position and turning the hand 
wheel so that the next diameter to be 
turned is opposite the pointer. Raising 
the trip lever starts the next operation 
without other adjustments. If successive 
operations include. for example. a high 
speed drilling operation to be followed 
by a low-speed reaming operation. de- 
pressing the trip lever will automatically 
shift the transmission from high to the 
correct. low speed. Lower lever starts. 


stops. and reverses spindle. 





Speed selector dial settings control 


the operation and position of three 
hydray ‘ically operated pistons. The lower 
one sh its the “high-low” clutch. the cen- 
ler on shifts the double gear and the 
Upper ne shifts the triple gear. Trip 
lever n through the opening at upper 
center 


tuates two valves by cams. 
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Triple gear 
shifter cylinder 








Chrome-niekel steel gears are hard- 


ened and ground for smooth operation, 
high speed gears are helical for quiet- 


ness. Taper roller bearings, adjustable 
for wear, are lubricated by oil cascading 
from the reservoir at the top of the head 


















EN 
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Doub/e gear 
shifter cylinder 


stock. 


used for 


Double multiple-disk clutch is 
starting. A 


chain is used for reversing. Change from 


hardened roller 
high to low speeds is made through a 
double multiple-disk clutch without shift 


ing gears or stopping spindle. 
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Modern Designs 


Efficieney of the one-piece cast alumi 
num reflector in the new close-coupled 
)» amp. Heli-O-Lite camera lamp was 
increased 20 per cent by the application 
of finishing coat of baked-on. heat-resist 
ine aluminum paint, Sheet steel base is 
wrinkle-finished. 
designed by Barnes & Reinecke. working 
Brunk, chief 


Pease Company. 


Exterior. details were 


In cooperation with H. J. 


engineer., C. F 


Illuminated hand mirror. of molded 


plastic, is assembled with spring-tension 


speednuts snapped over integrally 


An equalizing spring enclosed in the 
handle of the new Yale & Towne Roll- 
away jack forces the handle upright when 
the platform is elevated. The jack is 
mounted on rubber-tired wheels revolving 
on Hyatt roller bearings set on a high 
carbon axle. To reduce the tendency of 
handle whip. the jack has narrow wheel 
tread. All of the main engaging mem 
bers are made of heat-treated alloy steel. 


molded studs. Speednuts also assure posi- 
tive contact of the battery switch. Made 
by Inspiration Products Company. 


Smaller than an incandescent lamp. 
this Westinghouse flash-tvpe steam gen 
erator, available in 1.000-. 1.500- and 
2.000-watt sizes. with evaporating capaci 
ties up to 5.7 Ib. of water per hr.. gen 
erates superheated steam from cold water 
in 15 sec. Generator is 9!4 in. long and 
is made of transparent heat- and chem 
ical-resistant glass capable of withstand 
ing an internal pressure. of 25 lb. pei 
«q.in. Terminals are sealed to the tube 
at the lower end. Operation is continuous 


if boiler T connected to water supply. 


RANDOM JOTTINGS ABOUT 
NEW DEVELOPMENTS 


Cold rolled steel is now used for the 
dial seroll on. 20-in. head. Toledo scales. 
Phe new steel seroll weighs only 3!» 1b.. 
and replaces a cast iron scroll weighing 
over 915 |b. The steel is bonderized Use 
of the cold rolled steel resulted in bet. 
ter weight distribution in the seal 


ter impact strength. and lower freight 


t * ^ 


Steel plate flywheels. 9! 5 in. thick and 
weighing 56.315 lb. each. made for the 
Mesta Machine Company. required the 
pouring of two of the heaviest ingots pro 
duced by the Lukens Steel Company. 
Fach flywheel was flame-cut from a steel 
plate 200 in. long. 170 in. wide and 9's 
in. thick. rolled from a 110.000 Ib got 


NEAT MONTH 


The World's Fair Symphony ol ight 

design details of submerged light 
projectors. with automatic colo on: 
trol. synchronized with music. 
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TORSION SPRINGS 


Stress Caleulations For Various Wire Forms 


ORSION SPRINGS. as the term 
implies. are used in machines and 
apparatus to transmit torque to a 


part of the mechanism. The stresses set 
up in this type of spring are bending 
stresses. and should not be confused with 
the torsional stresses set up in axially 
loaded helical springs. 

Since each individual section of a tor- 
sion spring is in effect a portion ot a 
curved bar. a stress concentration occurs 
of the 
section coil. In 
for the 
applied 


to 


side 
to 


maximum 


curvature at inner 
of the 


an expression 


because 
ol the order 
obtain 
bending 


to the 


caused I^ an 


stress 
nt it is resort 


theory. 


Mon necessary 
curved bat 
l. Torsion springs of circular wire form. 

Referring to Fig. 1 let abcd be a sec- 
tion of a spring coil that is subject to à 


bending moment. 


pure 
Let M bending moment 
R pitch radius 
d wire diam. 
~ = shift of the neutral axis 


caused by the bending 
moment 
l distance from the neutral 


axis to any fiber in the cross- 
section 
) P g distance from the 
center of gravity axis to any 

fiber in the cross-section 
The equation for maximum unit stress 


will the usual fundamental equation 


for curved bars as derived from the 
curved bar theorv. 
M (d/2 l 
A ^j R d 2 
Wher Í in the above formula is the 
area the cross-section of the wire. 

Th equation for the shift of the neu- 
tral axis as given by Prof. S. Timoshenko 
m "Applied Elasticity.” Westinghouse 
lech) al Night School Press. is 

m 
R 2 
' | 1+m | 
whet n denotes a constant to be deter- 
mined for every particular type of cross- 
secti 

The value of m is determined from the 

serit 


Pe Hn) n 
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FRED M. COUSINS 
For a spring of circular wire form 
area will be z d'/4 and the 


the 


elemental 


area dA will be given by the expression 


dA 


\ fter 


Equation 


the limits 


m is 


Since 
a 


> 
(3) 


( 


substituting 


and 


d 2 and 


can be written as 


l 


It is readily 


1 


(e) 


l 


JL { «Tu 


these 


integrating 


values in 


the 


between 


d/2 the value of 


) 


J+ aL], 


, the spring index, Equation 


P 


seen that this series con- 


») 


verges rapidly. By substituting the first 


term of the series in Equation (2 


) 


the 


shift of the neutral axis is expressed as 


dies] 


The maximum stress on the inner side of 


the coil 
þe 


as 


Equation 


being the 





Fig. l(a) 
tration to indicate the shift of neutral axis away from centroidal axis of cross-section 
in wire of circular form 


Q 
€ 


given 


32 M 


rd 


)) Is 


ordinarv 


by Equation (1) 
f c+] 
te (€ l 
readily recognized 


stress 


will 


as 


formula multi- 


Short length of torsion spring coil subjected to pure bending. 


plied by a stress factor which is greater 
the. first 
Equation. (5) are used for the value of 


than unity. If two terms in 


m, then the maximum bending stress will 


c+] 
c-]l 0 


be given very closely by 


" 32 M l hi 
rd 14-1 (2X t 


It is readily seen that there is little 
difference between Equations (8) and 
(9). and that the larger the spring index 


bracket 


of Equation (9) becomes nearer to unity. 


the smaller the term in the first 


2. Torsion rectangular 


springs ol wire 

torm. 
For a torsion spring of rectangular 
cross-section, as shown in Fig. 2, the 


short side of the wire being parallel to 
the spring axis. 

Let b dimension of short side of 
wire 

h dimension of long side of 
wire 

Í bh area of the cross-sec- 

tion of the wire 

dA bd area of elemental 
strip 

The value of m as obtained by the 


series of Equation (3) then is 


fa iB T. 
3| 2R JOEY 


letting 2R/h c, the spring index, and 


Spring Axis 


(b)— Illus- 








Spring Axis 


Fig. 2- Shift of neutral axis and elemental area in a torsion spring wound of wire 


with a rectangular cross-section 


taking the first term of Equation (10), 
the shift of the neutral axis becomes 


| 
? 11 
tls, } | 


and the maximum bending stress is given 


hy 


6M 
bh 


3. Torsion springs of trapezoidal wire 
form. 

Although the analysis of the last sec- 
tion is correct in its application to tor- 
sion springs with wire of rectangular 
cross-section it is quite apparent that 
this is not always true as far as the exact 
shape of the wire after coiling is con- 
cerned. In the process of manufacture 
the cross-section of the wire becomes 
deformed and takes on a trapezoidal 
form. this change of shape being re- 
ferred to as kevstoning. 

An analysis of the stresses in a trape- 
zoidal section. will be made. and late: 
these. stresses. will be compared with 
values obtained. by. the. approximate 
method in which the average of the two 
sides b, and b. is used and the problem 
treated as though the cross-section were 
rectangular. 

Referring to Fig. 3. let 

R = pitch radius of center of gravity 

of the trapezoidal section 
thickness of the wire perpendicu 
lar to the spring axis 

width of inner face 

width of outer face 

shift of the neutral axis 
applied bending moment 

In order to avoid deriving a compli- 
cated series which would evaluate m 
exactly. it will be assumed that the cen- 
troidal plane of a trapezoidal section is 
half way between the inner and outer 
faces of the cross-section of the wire. 
Then the length of an elemental strip 
at a distance y, from the axis XX of the 


wire is 


} } 


and the area of the elemental strip dA is 


dA = b dy ba4- (ba —b,) (3 4 -yi /h)]dy 


14 
The value of m as obtained by Equa- 
tion (3) will then be 


If Equation (15) is compared with 
Equation (10) for the value of m for a 
rectangular cross-section it is seen that 
the equations differ by the odd-power 
terms contained in Equation (15). Let- 
ting the quantity 


and 2R/A 


first two terms in the Equation (15) 


before. and using the 


series the value of m is given by 


K 1 í + i . 16 


and the shift of the neutral axis will 


3 Kcd 


The equation for maximum bend 


stress will then be 


\s an example in the comparison of 
the two methods suggested in the calcu 
lation of maximum stress. take a spring 

) the depth h 


of pitch diam. 2 in. 
l 0.250 in. and b 1/32 in. 


2 in., b 
Using these values and expressing the 
maximum stress in terms of the applied 
bending moment. Equation (18) gives 


Bas 122.06 M 


In contrast to this value take the same 
spring but use the approximate method 
where b (b, 4 b. 1/2 and treat the 
problem as having rectangular wire, 
making use of Equation (12). The value 


of the maximum stress will then be 
Bs 127.8 M 


With the same values for wire size but 
using pitch diameter of 3%. in. and a 
spring index of 7. the stresses are 


By Equation (18) 


Bee 102.03 M 


By Equation (12) 
e e: 114.47 M 
With a pitch diameter of 5 in. and a 
spring index of 10 and using the same 
wire value as before 
By Equation (18) 
S nar. = 94.05 M 
By Equation (12) 
Bos 100.46 M 
I. Torsion springs of triangular wire 
form. 
Although this type of spring is seldom 


Spring Axis 


Fig. 3 Section of a torsion spring made of trapezoidal wire. When wire of rect: 
form takes this shape in coiling the effect is known as kevstoning 
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Fig. 4 
with an 


Shift of neutral and elemental 


elliptical 


axis 
cross-section 


ised approximate equations for the tri- 


angular wire torsion spring easily 


from the 


can 
he obtained equations for 
trapezoidal sections. The value for m 
can be obtained from Equation (15) by 
letting then 


pecomes 


b equal Zero. Equation (151 
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`. S. Panama, first ship to be built 


inder new 


American regulations for 
teproo! construction of 


losure 


stateroom in- 


- Watertight bulkheads are fitted 
with hor zontal electrically operated slid- 
dos controlled from the wheel- 
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area in a torsion spring made of wire 


Using the first two terms. the shift of 


the neutral axis is 


and the maximum bending stress will be 


2M 6 « H eh + 2 
N mer 
bh R ( l ch T 2 


Torsion springs with elliptical wire 


torm. 
stress tor 


The equation for this par- 


ticular type of spring is obtained in the 





s c 
i m 
=A A 
house. Companionway doors have local 


electromagnetic release and holding de- 
vices operated from central control. 

The Panama, designed by G. G. Sharp 
and built by the Bethlehem Steel Com- 


pany, has two sets of cross compound, 


same manner as the spring with circula: 
wire form, Fig. 4 shows the dimensions 
of the section. 

Ihe value of x at any point of the 
boundary is from the general equation 


of an ellipse 
yi 
and the elemental area of the strip will þe 


9 
dA 22 di — 1 [ / ay n 
b 


\ fter 
integrations the 


carrying out the necessary 


of m as obtained 


will þe 


stailh 


and considering the first 
shift of the 


value 
from Eauation (3) given by the 


series 


term only the 


neutral axis is found to be 


and the 


sfress Js 


q 1M te? 
i rab| 4c 


It is readily seen that the last equation 
is similar 


equation for maximum bending 


to Equation (8) for a torsion 
spring of circular wire form, for 


b d /2 the 


it a 


two equations are identical. 


nó 
on st 


33321: 


++ 


Emu 


iaymon I Vu 
double Each 
set develops 1.500 h.p. and is connected 
to a propeller shaft through double re- 


reduction geared turbines. 


Propellers are 17 ft. 6 in. 
19.000 Ib. 
made of manganese bronze. 


duction gears. 


in diam., weigh each and are 





PLASTICS IN AIRPLANES 


Recent Developments in Structural Uses 
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La 
NE OF THE recurring dreams of the window and dream of smooth molded tions, present. smooth surfaces to the Ra 

( ) the 20th century is that of plastic plastic airplanes. air. are corrosion resistant, have fair im- - 
— molded airplanes. Every new de- Molded airplanes have long been con- pact and fatigue properties and, within Pul 
velopment in the plastic field has been sidered desirable for several reasons. molding limits, are easy to fabricate. Gei 
watched with eager eyes for possibilities such as a mass production method of Some factors that limit the use of Lar 
of fulfilling this dream. All kinds of pub- manufacture would provide low-priced plastics as structural materials for air- Fai 
licity have been given to “low-cost” air- airplanes for the public. and to those craft are low strength-weight ratio. low > 
planes, “mass-production molded” ait who are military minded this process modulus of elasticity, low strength in Ins 
planes and what not. with consequent of manufacture seems to be the logical shear. cold flow of the thermo-plastics, Ins 
predictions of an airplane in every ga- one for quickly arming an air force. and the tendency of resins containing (ied 
rage. After fussing with rivets, rivet Plastics have certain characteristics plasticizers to become brittle with age. Wir 
spacing and lost horsepower because of which make them an excellent aircraft Before plastics are widely adopted for Pr 
the drag of projecting rivet heads. even material. They are light in weight, have aircraft structural materials more data i 
hard-headed engineers look wistfully out damping properties that absorb vibra- is necessary concerning the effect oí 
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Table | — lvpical Applications of Plastics in Airplane Construction 


PARTS 


—— 


Cowlings 

Window 

Windshields 

Cockpit inclosures 
Langing light covers 
Radio-loop-housings 
Gun turrets 


Wind pressure 


Abrasion 


LOADS 


Impact (occasional 


PLASTIC 


Cellulose acetate 
Acrylic (cast sheet 


ADVANTAGES 





Easily formed to intricate shapes, 45 
per cent weight of glass, 50 per cent 
stronger than glass, flexible, acrylics 
have about 90 per cent light trans- 
missibility, withstand wide tempera- 
ture changes, do not age appreciably. 





Pulleys Bearing loads Phenolics with laminated paper, Quiet operation, good wearing prop- 
Gears fabric, or macerated fabric erties with little wear on other parts, 


Landing-gear bearings 
Fairleads 
jushings 


shock resistant, non-corrosive, light 
weight 


—————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— 


[Instrument panels 
Instrument cases 
Gear housings 
Window frames 


Vibration and static loads 


Phenolic with various fillers 
canvas filler 


Shock resistant, not affected by tem- 
perature changes, light weight, low- 
thermal conductivity. 





Propeller 
abrasion 


Centrifugal force and bending, 


Laminated fabric phenolics 


Wood with resin coating 


Excellent strength-weight ratio, ab- 
sorbs vibration, not sensitive to 
notch, resistant to abrasion. 

Wood type can be used in adjustable 
and controllable pitch propellers. 


changes of temperature on the physical 
properties of the materials. Such studies 
should at least be broad enough to in- 
clude the wide range and rapid changes 
of temperature under which aircraft are 
required to operate. 

At present one important use of plas- 
tic materials is for transparent inclosures. 
Cellulose nitrates were first used for this 
purpose, but they discolored and aged 
in sunlight, cracked under abrupt tem 
perature changes. and were inflammable. 
The use of cellulose acetates were an 
improvement for these applications. The 
comparatively new acrylic resins in cast 
sheets have desirable characteristics. 
particularly for 
ranges. In the 


extreme temperature 
Lockheed Zephyrs., the 
nose of the fuselage is a transparent cast 
acrylic streamlined form 38 in. high by 
5 in. wide by 14 in. deep. 

When used for inclosures and electro 
static shields for radio loops, transparent 
plastics are often formed into fairly in 
tricate sh ipes to get the desired stream- 
line contours. In service they must with- 
stand wind pressures. sometimes of con- 
siderable magnitude. without excessive 
distortion ind yet possess impact strength 
and flexibility as safety features. To fill 


these requirements. windows in high alti- 


tude sealed cabin planes, have been 


made with sections up to s in. thickness. 
Transp ent housings and inclosures 
quire porticular technique in their in- 
‘tallation. It is a difficult 
Nipport brace a plastic which may 
Nave a q 


problem to 


i heient of expansion four or 
e times 
rome this 


it of a metal frame. To over- 
ifheulty experiments are un- 
der way 
stiffeners 


determine the suitability of 


de of plastic rods and tubes. 


Some 


molded phenolic 


e ago. a 


uly, ]' 


frame for airplane windows was suc- 
cessfully produced. Since the frames are 
molded to uniform dimensions, the sheet 
metal parts to which the frames are at- 
tached must also be accurately made. 
otherwise. the plastic frame being rela- 
tively brittle will crack when pulled into 
place. 

For instrument cases and panels some 
of the 


plastics are easy production in quantity. 


advantages obtained by using 
ability to withstand shock and vibration. 
light 


and good electrical characteristics. 


low thermal conductivity. weight 

The extent to which plastics have been 
used as structural material for load car 
rving members in aircraft is indicated in 


Table I. 


plastics in 


One of the first applications of 
aircraft was the laminated 
phenolic propeller used right after the 
World War. Rapid changes in. propeller 
design and increased. engine horsepower 


caused their abandonment in favor of 
metal propellers. 

Pulleys and fair-leads for control ca- 
molded some 


bles made of phenolics 


laminated with fabric were early 
adopted for aircraft use because of their 
ease of fabrication and quiet operation 
with absence of wear on cables. J. B. 
\ircraft Con- 


feronautical Sci- 


Johnson, in “Materials of 
struction.” Journal of 
ences, March. 1939, states that resistance 
to splitting of the pulleys is increased 
if the “flow lines" of the filler. follow 
the contour of the mold as in a forging. 

Laminated thermo-setting pl istics have 
been used as gussetts in ribs and rein- 
forcing layers on the primary structure. 
and also as cabin linings. Here impervi- 
ousness to moisture and corrosion is an 
factor as the 


important parts do not 


shrink or 


swell. 


One of the problems encountered in 


making plate-stringer combinations of 
method of 


two members. In some assemblies a plas- 


plastics is the joining the 
tic joint was used and in others screws. 
Some of the glued joints failed even be- 
fore test. Recently some acrylic resin 
cowlings were made in which transparent 
attached bw 


using a glue of the same basic ingredi- 


strips were permanently 

ent as the plastic itself. 
Experiments have recently been insti- 

tuted in this country to secure data on 

the strength of 

plastics, see Fig. 3. The tests 


plate-stringer combina 
tions of 
are not complete and no data are as yet 
available. However, the comparison of 
the results of those tests with the many 
plate-stringer tests already made on alu 
minum alloy and stainless steel will prob 
ably assist in a solution of the strength- 
weight ratio problem. 

Testing stainless steel and aluminum 
alloy sections of identical dimensions, 
such as are used in monocoque or semi- 
monocoque construction where strength 
of skin is an important factor when con- 
buckling 
design. does not give a true measure of 


Each 


must be designed according to the tech 


sidering the strength of the 


comparative strength-weight ratios. 
nique and structural arrangement most 
suitable to the material. Depth of cor- 
rugations and spacing of stringers for 
different. 
In stainless steel. for example. the design 


each of the materials must be 


must allow for the fact that the mate- 
preferably 
Thus to 
compare materials on the ratio of ulti- 


rial is to be spot-welded. 


with production machinery. 
mate tensile strength or modulus of elas 
ticity to weight is not always correct. 

Where the structural loading is low. 





Screw 
threads 


Spruce 
laminations 


leading edge 


mpregr ated 
hardwood 


Fabric wrapped 
wood core 


Nails to hold 
wire mesh 


Metal 


leading edge 


So/dered joint 





Section of Blade 





Fig. | Above) Methed of making propellers using laminations of compressed and resin 
impregnated woods, hardwoods are used for the root, soft woods are used for the blades. 
The blade is covered with fabric and cellulose acetate resin. With this construction the 
damping qualities of a wood propeller are retained. The root of the blade is threaded 
into a steel ferrule which makes it suitable for adjustable and controllable pitch pro- 
pellers. (Right) Laminated wood propellers protected by cellulose acetate coverings 


in comparison fo the slenderness ratio, a 


high strength-weight ratio of the struc- Proposed Arrangement of Plastic Wing 


Using Symmetrical Air Foil 
ture depends more on the density of the 9 »y ; 


materials than on the modulus of elas- 
ticity. High strength-weight ratios can be 
obtained with materials of low density. 
if in designing the section material is 
concentrated at the outer edge of the 
cross-section of the strength member. 
Dv the use of this method a high section 
modulus is obtained and yet sufficient 
wall-thickness can be retained to form a 
stable surface. Therefore. several of the 
thermo-setting resins of the phenol or à T 
urea-formaldehyde groups might be sat- é 


isfactorv in. view of the fact that their tS Leading 
edge 
section 


light weight permits sufficient wall thick 
ness for stability and. strength. to. resist 


buckling. —— Stiffener 
Airplanes of molded plastic sections z with recesses 


have been proposed by S. C. Hart-Still. — —— Spar 
in which all stiffeners are to be molded 
integrally with a basic thin sheet which Proposed Methods of Joining Wing Parts 
will be thickened at the edges to permit 
AN 


joining with screws or bolts instead of a 


Per 
great number of rivets. Panels molded _ 
to close dimensions to provide for inter- N ER 
changeability. easy assembly and repair w “eT 
are possible: Fig. 2 shows the proposed gne ee ia Spanwise Section 
method of construction. Calculations in uch as Fuselage Through Wing 
dicate that the number of dies required 


to produce parts for a single-motor air- cCM—————MrRMÀ 


plane can be reduced to the point where Section Y-Y 





the ratio of total area molded in one die Proposed Method for Using Panels in Semi-monocoque Structure 
to the area of that die is about 11.5 to 1. -— 


This requires such design features as ) 


Fig. 2. Proposed construction details of wing and fuselage using molded plast © pan“ 


symmetrical wing sections. which are and beam sections. Panels are thickened at joints to provide for screws or bts 
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Table II — Physical Properties of Aircraft Materials 


IN 


Wi ULTIMATE TENSILI FLEXURAI COMPRESSIVE 
LB. PER STRENGTH STRENGTH STRENGTH 
\IATERIAI CU. IN LB. PER SO. IN LB. PER SQ. IN LB. PER SO 


— 





E ————————————— 


MODULUS 


FATIGUE OF 
SHEAR Limir ELASTICITY 
LB. PER LB. PER DIVIDED 
SO. IN SO. IN BY 10 


E MMM—————— 





Metals 
Stainless Steel 0 28 185.000 125.000 80.000 220-300 
Chrome-Moly. (Tube 0.28 95,000 70.000 t1.000 290 
AL Alloy (24 8T 0 10 62.000 35.000 16.000 101 
Me Alloy err 0.065 16.000 20.500 18.000 65 
Woods 
Spruce... 0.019 10,000 12,300 8,400 750 3 
Maple.. 0.024 13,900 9,800 19 
Birch 0 024 19.600 19.900 9.960 1.980 23 
Birch Plywood (Casein 0.029 13,100 11,400 2,100 2,850 1,250 Lt 
Plastics 
Phenol Formaldehyde 0.047 2.850-12,000 11.000 11,100-30,000  3,550-1,250 1, 150-1, 100 3.8-5.0 
Methyl-Methacrylate 0.043 7.000- 9,000 11,000-17,000 8, 000-12 , 000 t.0-6.0 
Cellulose Acetate 0.047 6,000—11,000 6.000 1.000—16,000 L.0-3.0 
Stvrene.... 0.039 5.500- 7,500 6.500- 8.000 13.000—15.500 $.6-5.] 
Vinyl-Acetal. . . 0.045 8,000-10,000 — 10,000—13,000 3 54 1 
Filled Plastics (Phenolic) 
Woodtlour . . 0 051 6,000—11,000 8,000—15,000 16, 000-36 , 000 10-15 
Macerated Fabric 0.050 6.500— 8,000 — 10,000-13,000 — 20,000-32,000 1-12 
Cotton Cord ! . 0.048 25,000 27,000 5,800 21 
Linen Cord !. 0.052 15,000 21.000 5.000 60 
Fibrous Felt Base * 0.050 28.000 25.000 9.000 o7 1 
Laminated Paper. 0.052 6,000-21,000 — 13,000-20,000 . 20,000—10,000 8,500 1,100 5-20 
Laminated Fabric 0.052 5.,000-12,000 — 13,000-20.,000 .— 20,000—11,000 12,900 3,550 5-15 
Laminated Plywood 
Birch 0.016 27,700 22» 800 TI 
Birch 3 layers) * 0.029 20.200 6. 100 45 6 
Birch (50 layers) *. 0.044 29.700 11.000 23.000 38 
Birch (50 layers) *. 0.046 21,100 38, 100 22,800 10,800 34 
Birch (100 layers) "M 0.042 32,000 50,400 24,900 t1 
Compressed and Resin 
Impregnated Hardwood. . . 0.047 16,000 20 , 200-65 , 000 19,000 t, 000-11 ,000 30- 40 
\verage Values from various sources including: Modern Plastics, October 1938; J. B. Johnson; O. E. Kraemer. 


N.A 


160 dez. ( 


de Bruyne: * Plies are 2 mm 


at high pressure; 
a rectangular 


eing commonly used. and 


in form of wing. 

Development work in England has re 

ed nereased strength of plastics by 
ising cord fillers. see British Plastics. 
tebruarv 1939, for an address made by 
NA Bruvne before the Wevbridge 
Branch. Roval Aeronautical Society. 
le Bruvne first used a cotton cord fille: 
it has since developed a plastic with a 
nen cord filler having excellent physical 
ropert see Table Il. In the process 
t making the material. linen cord is held 
inder tension while urea formaldehyde 
"sin is bonded to it under high pressure. 
Ihe material is formed in the process 
ito -bheams or rectangular “planks” up 
^» 6 in. wide by 30 ft. long in various 
thicknesses, It is de Bruyne's belief that 


mplete molded wings for fuselages of 


lasties ore a thing of the distant future 
iid that “the best contribution which 
plastic materials can make to aircraft 
Mstruct on of the present day is in the 
orm of : standard material which can 
è fabricated by any aircraft manufac- 
turer into structures of any size or shape. 
Using on simple tools. It would be un- 


July, 1939 


thick, bonded at 90 deg. C 
! Plies are 0.2-0.3 mm. thick, high pressure, 160 deg. € 


3 Plies are 0.2-0 


wise to dogmatize. but it does seem difh- 
cult to visualize anyone being prepared 
to lock up thousands of pounds of capital 
simply to produce one particular size and 


shape of wing or fuselage. At any rate. 
at the moment I do not think the molding 
f really large components is a profitable 


ine to pursue." 


Fabrication methods which involve as 
sembly of many parts bring up the same 
problems which exist with metal working. 
The problem of making fastenings flush 
to reduce drag becomes important as the 
joints increases. 


sufficiently 


number ol The pieces 
be that the 
joints are kept at a minimum to reduce 
the cost of assembly. 


must large so 
If the molded sec- 
it is doubtful that there 


could be any saving in cost between mold- 


tions are small 
ing a sheet of plastic or forming a sheet 


of metal. Since required molding pres- 


3.000 


large presses are required 


sures for most plastics are 1.000 to 
Ib. per sq. in.. 
for even small areas and a press with 
dies for any economical production size 
of panel would be so expensive that pres- 
ent day consumption of airplanes would 


not warrant their use. 


^? 


o m 


’ Plies are 0.1 


m. thick, every tenth crosswise, bonded at 
mm. thick; *5. C. Hart - Still 


The art of molding prevents construc- 
tion in the sizes of plastic parts which 
make such a method a mass production 
For 
recently decided to make doors 
The 


were designed alike to get maximum pro- 


process, example, an automobile 
companv 
of plastics. four doors of a sedan 
duction with one die which was estimated 
to cost $100.000. The project was aban- 
doned when it was found that each door 
had to cure 20 to 30 min., which elimi- 
nated this method for mass-production. 
For some years firms in Germany and 
England have been working on a solution 


of the molding problem. the results ob- 


tained also disclosed a method for im- 
proving the physical properties. One of 
the first developments was the Schwartz 


of laminated 


cellulose 


propeller which consisted 


wood protected by a acetate 
covering which was applied by light pres- 
sure at low temperatures. The Engineer- 
ing & Research Corporation has been li- 
censed to manufacture the propeller in 
this 
government approval for a 300 hp. rating 
on an 8 ft. propeller. Its weight is about 
9 


2.3 that of the equivalent 


country and has recentlv received 


metal pro- 
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peller, Fig. 1 shows the main features of 
construction. The hardwood laminae at 
the root have previously been compressed 
and impregnated with resin. Sugar maple 
is one of the hardwoods found particu- 
larly suitable in the root material which 
is called Compreg. 

Compressing wood to a fraction of its 
thickness and impregnating it with resins 
provides a material of good strength- 
weight ratio and one that is resistant to 
good stiff- 


ness characteristics of wood. The possi- 


moisture while retaining the 


bilities of using such material in airplane 
the 
Heinkel H.E.70, à high performance air- 


construction are demonstrated in 


plane. This plane has a thin plywood 
covered wing in which compressed wood 
The leading 
edge is reinforced with a plastic. 


and resin beams are used. 


In general most of the developments in 
the 
direction of using thin wood plies as a 


the molded airplane have been in 


filler for the resin. the physical properties 


Typical Z-type 


Alum. alloy stiffener 


sheet Stainless 


stee/ sheet 











Spof weldls 


Fig. 3 


depending on the ratio between the two. 
While there is some question as to the 
propriety of introducing such construc- 


tion under the heading of plastics. the 


classification. is. logical since heat and 
pressure are used to mold and cure the 
parts just as for plastics. The wood plies 


can be considered to be another type of 
Table I. The 


resin impregnation and resin glues give a 


“filler” as indicated in 


material. with. improved. physical prop- 
erties, as demonstrated in the table. while 
making the wood impervious to moisture. 
molds and fungi. 

Phe re three 


forming wood plastic material. 


are roughly methods of 
Plywood 
sheets in which resin bonding is used are 
formed and cured in large molds by low 
heat and low pressure to the desired wing 
contours. This is the method 
used in making the fuselage of the Clark 


The oval fuselage is formed in 


ol fuselage 


airplane. 


two halves with a joint along the full 


length at top and bottom. Thickness of 
the skin is about 5 32 in. which provides 


COU-—U-—U-—U—U-—U 





Tvpical plate-stringer specimens for compression tests. 
fixed, in slots in wood members. Recently glues been perfected for making waterproof joints between the panel and stiffeners 


sufficient stability and strength so that no 
internal bracing is needed. Latest re- 
ports are that airplanes of this construc- 
tion will be produced commercially, and 
in large quantities in the near future. 
Such a plane possesses several impor- 
tant advantages over metal construction. 
particularly with reference to resiliency 
and flexibility, less skin friction and cor- 
rosion resistance. 

Another 
of 


method is to wrap narrow 
collapsible 
the 
used in early wood construction and has 


now been modernized by the use of cold 


around a 
similar to 


strips wood 


former. This is method 


setting resin glues and impregnation of 
the with The 
Atwood plane of several years ago was 
the first this field. 
(However. a having a 


wood protective resins. 


one ol ventures in 


cellulose | glue 


known affinity for water did not keep the 
wood filler from absorbing moisture and 
warping.) Thin wood veneers are spirally 
solid wooden forms. 


wrapped around 


Stainless stee’ 
stiffener 


Rectangular 
plastic sections.. 

















‘Resin glue 
or screws 


When testing, the edges of 


each representing a longitudinal section 
in alternate directions until 
Addi- 


tional layers are wrapped on after the 


of the wing. 
the desired thickness is achieved. 


forms are clamped together to make a 
After with 
thin resin sheet the wing and formers 


complete wing. wrapping 
are put in a rubber bag and then into an 
approximately 80 lb. 


Resin pene- 


autoclave under 


per sq. in. steam pressure. 
trates the wood creating a good bond. 
Removing the formers leaves a smooth 
wing with vertical 


surfaced plywood 


longitudinal beams. 

Several airplanes of geodetic construc- 
tion have been made. in England and in 
this country. in which spruce strips 1⁄2 
in. wide by 14 in. thick. 
and under each other in a widely spaced 
“basket The glued 


together at the crossings and form the 


are woven over 


weave strips are 


outside of the monocoque structure which 


requires only vertical shear members. 


\ two-engine plane just completed by 
North \ircraft 


Pacific Corporation is 





Plastic sheet 


said to have a fuselage weighing 6) |} 
It is estimated that $30 is the cost «/ th 
material in the outer plane. 

Each of these methods avoids th 
of large and dies 
Recent development in cold setting «lue. 
which 


Use 
presses expensive 
shear values in 
1.000 Ib. per sq. in. and the improvement 
in resins which permit their cure at pres 
sures as low as 250-300 lb. and tempera 
tures of 200-300 deg. F. further 
the qualities and productior 
possibilities of plywood airplanes. 
Recently 


give eXce-s o 


will 
improve 
plate-stringer combinations 
have been prepared for test using the new 
resin glues to join rectangular or l-bean 
resin impregnated wood sections to resi 
impregnated plywood sheets. The 
glues make possible water-proof joint: 

the 
When 


accumulated 


new 
between resin-impregnated 
sufficient data 
from tests. 
sections having a strength-weight rati 


Wo 


parts. have beer 


these efficient 


favorable with metal plate-stringer con 

















| 
Compressed wood I-beam í 
: stiffeners | 
| 
pregnated | 
sheet 4 
( 
| 
Resin glue À 
i 
the. sheets are. usually. supported. but no 
d 
binations may be developed and buil! 
Another proposed method is to us 
standard laminated plastic sheets ar 
forms and glue them together. This is 
difficult problem as no  sati-lacton 
method of gluing has been found. A pos 
sibility is to mold wood strips inte ti 
edges of the plastic sheet and make t! 
connection between panels by gluing. 
Summing up. airplanes molded of o! 
dinary plastics are very remote. lt seem 
probable that for some years lasti 
airplanes will be made of resin protect 
wood while the molding of stro plas 
tics such as the linen cord and fibrow 
felt base types are brought to a practi 
production possibility. The number 
planes manufactured in a year (loes m í 
seem to warrant anything but ! i 
paratively easy methods of 
wood structures. The number 
planes which can be sold will « 
when molds plus molders plus 
presses are less expensive than 
riveters plus forming tools plus 
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COLORING OF METALS—III 


> 


By 


DR. €. B. F. YOUNG 


President, Institute of Electrochemistry and Metallurgy. 


OLUTIONS and methods that can 
be used to produce black and col- 
ored coatings on metal products 
which are made of silver, tin, zinc and 
zinc base die-castings, are described in 
this article. These processes are used in 
industry to add appearance value to 
numerous products, as well as for the 
purpose of providing protective coatings. 


SILVER. This metal is the whitest 
known and for that reason is used for 
the standard in measuring reflectivity. 
The element is unreactive as far as 
oxygen is concerned but unites readily 
with sulfur forming the black silver 
sulfide. Thus, black deposits can be ob- 
tained by immersing this material in a 
solution of 

Ammonium — sulfide, (NH,).S (10 
grams per liter) 

It is possible to produce brown de- 
dilute 
ammonium sulfide. Almost any soluble 
sulfide can be used to deposit this black 
coating. The coating produced is soft 


posits by using solutions of 


and therefore will come off if abused. 
However, the exposed silver will unite 
with the sulfur present in the atmosphere 
and again will assume the black color. 


TIN. This metal is used in large 
amounts to protect iron and steel from 


rusting. Any coloring method which is 
applicable to tin has immense commer- 
cial possibilities. is has been pointed 
out. this element can be colored black 
or dark gray if treated in the chromic 
acid-tri sodium phosphate solution. The 
coating produced by this method is ad- 
herent and attractive. 

A blue black coating can also be ob- 
tained on tin if it is made the anode 
in the following solution: 

Sodium hydrogen phosphate, Na.HPO, 
(200 grams per liter) 

Phosphoric acid, HPO.. density i49 
( 20 cc. per liter ) 

Current density (12-48 amp. per sq. ft.) 

Temperature (140-195 deg. F.) 

Y six-minute treatment produces a 
coating which is 0.0601 in. thick. 


ZINC and ZINC BASE DIE CAST. 
INGS. The salts of this metal are all col- 
orless. Even the sulfide is white. For 
that reason other metals or their com- 
pounds must be used if colored deposits 
are to be obtained. However, this is com- 
paratively simple as the element zinc is 
high in the electromotive series. 

Black coatings can be produced on zine 
by any of these solutions: 


SOLUTION I. 


Cupric nitrate, Cu( NO.). (7.5 grams 


per liter) 


Chemical or Electrochemical Methods 


and Consultant 


Cupric chloride. CuCl. (7.5 grams pe: 
liter ) 

Ammonium chloride, NH,Cl (7.5 grams 
per liter) 


zr. ey 10.0 ec. 


Hydrochloric acid. sp. 
per liter ) 


SoLUTION ÍI. 

Cupric acetate, Cu( Ac) (100 grams 
per liter) 
NH,CI (100 


Ammonium chloride. 


grams per liter) 


So.tution III. 


sulfate, 
grams per liter) 


Cupric CuSO,5H.0 (150 
) € i c e 
Potassium chlorate (80 grams per liter ) 
Brown .coatings can be produced on 
zinc by any of these solutions: 


SOLUTION I. 


Cupric nitrate. Cu(NO,) (200 grams 
per liter) 


SoLUTION Íl. 

Cupric sulfate, CuSO,.5H.O (40 grams 
per liter ) 

Sugar, sucrose (55 grams per liter ) 

Sodium carbonate. Na.CO, (400 grams 
per liter ) 


SOLUTION JII. 
\ brown coating can be produced on 


zine and zine base die castings by making 





fein “machine gun” camera in which the housing is a brass base metal silver plated and then dipped in ammonium sulfide solution 
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the material the electrodes in a solution 
containing chromic acid (CrO,) and 
passing through it an alternating current. 

Gray coating on zinc can be produced 
with a solution of 

Arsenous acid. AsO, (40 grams per 
liter ) 

Potassium cyanide, KCN (60 grams per 
liter ) 

ri:sodium phosphate, NaPO, (15 
grams per liter) 

Iridescent colored coatings can be pro 
duced on zinc with a solution of 

Cupric tartrate, CuC,H,O, (1/50 grams 
per liter ) 

Sodium hydroxide, NaOH (200 grams 
per liter) 

Temperature (110 deg. F.) 

This solution produces a variety of 
shades on zinc, these are a salmon-cop 
per, yellow, light brown. crimson, blue. 
purple, pale purple, light green, and light 
crimson. According to the investigators, 
the shades produced are very attractive 
but not uniform. The hotter the solution. 
the faster the colors develop, however. the 
cold solutions are more easily controlled. 

Another formula that can be used to 
produce iridescent coatings is: 

Cupric sulfate, CuSO5H.O (50 grams 
per liter) 

Cream of tartar, KHC,H,O, (50 grams 
per liter ) 

Sodium carbonate, Na.CO, (150 grams 
per liter) 

This solution produces colors similar to 
these of the preceding bath. However, 
they are not as bright. The color in these 
cases is the result of different thicknesses 
of films being deposited which consist of 
copper and copper oxides. In all of these 
reactions, it will be noted that zine be 
comes the anode in the solution, thereby 
dissolving and causing reduced materials 


to be deposited on its surface. These solu- 
tions can be used to color other materials 
provided an external source of current is 
used. Some very attractive colors have 
been produced by the author in this man- 
ner. Almost any color can be obtained 
from these solutions. The first obtained is 
a light crimson. then light brown, crim 
son, blue, purple. very pale purple. green. 
then crimson again. It is possible to ob- 
tain these colors either at the anode oi 
cathode, depending upon the tv pe ol solu- 
tion and how it is used. 

\nother method of producing many in- 
teresting color effects is to make zine the 
cathode in a solution containing 


(NH,).MoO, 


Ammonium molybdate 
(30 grams per liter) 

This solution can be used either cold oi 
hot. but the former is preferred as the 
color of the deposits are controlled more 
easilv. The current density varies from 2 
to 20 amp. per sq. ft. It is possible to 
obtain these colors by immersion only. 
Another metal is generally added so as 
to form a voltaic couple. The colors 
formed have a wide variety of hues. Gen- 
erally. a golden yellow first forms and 
then darkens until a lavender blue is 
formed. If electrolysis is continued, a jet 
black color finally forms. Some very at- 
tractive desgns can be obtained by having 
a small movable anode in comparison to 
the cathode. The former is moved nearer 
certain areas of the cathode. thereby aid- 
ing the flow of current between these two 
points. Immediately beautiful rainbow 
effects are produced around these areas 
while the rest of the object will remain 
practically the same color. For certain 
types of finishes, these colors have good 
possibilities. The attractive part of the 
whole process is that only one tank is 


necessary for all colors. It has been found 


Philip Sit 


Novelty cigarette lighter made from a 


zine-base die-casting. Brown colored 
coating is obtained by copper plating the 
casting which is afterwards dipped in 4 
10 grams per liter solution of ammonium 


sulfide 


Wall switch and outlet plates made from 
steel stampings which are etched, plated 
with silver, oxidized in a solution 0! 
ammonium sulfide, high lights relieved 
and then lacquered 


Plaque made of nickel silver by print 
ing with relief and then etching in 4 


ferric chloride solution, after whi h the 


relief is removed and the plaque slated 
with silver which is then oxidize! and 
buffed for high lights 
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ilv sable to vary the pH of the solution 
so tiat. different qualities of the coatings 
mas be obtained. In this respect both acid 
and basic solutions have been used with 
sood results. 

this connection it may be stated that 


the condition of the base metal has a 
lire t bearing upon the color produced. 
Thus. a smooth, buffed surface will give 
scratched, 
buffed surface will produce a different 


rise to one color while a 


shade. vet all other conditions are con- 
stan! 

Zinc. being high in the electromotive 
series. is an active element and thus has 
a tendency to go into solution or corrode 
easily. The resulting products are gen- 
erally white, bulky in appearance, and 
unattractive. There are several methods 
of eliminating this trouble and one of 
them is very interesting as it produces a 
colored deposit on the surface of the zine. 
This is known as the “Cronak Process,” 
and was developed by the New Jersey 
Zine Co. The process is relatively easy 
to apply as it involves a simple immer- 
sion in an acidified sodium di-chromate 
solution. The chemical reaction resulting 
from this immersion causes an insoluble 
film to be deposited on the surface of the 
metal. The film as it is deposited contains 
a small amount of a slightly soluble ma- 
terial which is corrosion inhibiting and 
thus protects the zine surface when 
moisture comes in contact with it. The 
color of the film varies from a light green- 
ish-vellow to a deep yellow brown. de- 
pending on the nature of the base metal 
and the time of the immersion. The pres- 
ence of copper. which is included in some 
commercial zinc alloys. produces a more 
definitely greenish color. In any case, 
however. the thickness of the deposit. and 
therefore the degree of protection, may þe 


determined after a little experience by 
the color produced, as the color variation 
is in direct proportion to the film thick- 
ness. 

The color of zinc itself is rather pleas- 
ing. It is possible to buff this material 
until a shiny surface is obtained and the 
much like 


chromium. In fact, some unscrupulous 


resulting finish looks very 


manufacturers have claimed that such fin- 
ishes were chromium plated. This can be 
detected by observing the hardness of 
the surface and, of course, the material 
will corrode in a few days. A rather 
quick method is to place a drop of sul- 
furic acid on the surface. If hydrogen is 
liberated. no chromium is present. If, 
however, no attack is visible, the reverse 
is true. 

The zinc. being an active metal, will 
produce white films on the surface. This 
prevents its use in many places unless the 
corroding can be prevented. Many times 
the coloring process serves also to protect 
the base metal. This is especially true of 
the electro-deposits. It is easy to color 
zine surfaces red by depositing copper on 
them. black by applying a coat of black 
nickel, yellow by plating a thin deposit 
of brass and white by applying either or 
both nickel and chromium. A word here 
will serve as a warning to those who try 
to plate this element. It must be kept in 
mind that zine is a very active material 
and therefore is high in the electromotive 
series. This means that it will displace 
from solution any metal which is below it 
in the series. Thus 

Zn + CuSo, Cu ZnSO, 

When zine is placed in a cupric sulfate 
solution, a mossy precipitate of copper Is 
deposited on its surface. This will prevent 
the proper adherence of any copper plate 
which may be deposited by an external 
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current. Thus, such an effect will result in 
failure. This can be overcome by using 
solutions which give rise to few copper 
ions, for example. the cuprous cyanide 
baths. Thus, by using this last mentioned 
bath. it is quite possible to deposit cop- 
per on zinc. 

Many times it is desired to use nickel 
as a coating for zinc or as a base for 
chromium. Here again zinc will displace 
the nickel from solution unless precau- 
tions are taken. One method of overcom- 
ing this is to suppress the ionization of 
the nickel salts by adding certain or- 
ganic compounds. Such a material is 
sodium citrate. The ionization may also 
be decreased by adding a common ion 
such as potassium, sodium or magnesium 
sulfate, two typical formulas are: 


SoLvTION I. 

Nickel sulfate, NiSO,7H.O (10 oz. per 
gal.) 

Sodium chloride. NaCl (5 oz. per gal.) 

Sodium sulfate, Na.SO,.10H4,O (22 oz. 
per gal. ) 

Boric acid, H,BO, (2 oz. per gal.) 
pH (5.5) 

The bath is used at room temperature 
with 15-20 amp. per sq. ft. 


SoLUTION Il. 


Nickel ammonium sulfate. 
( NH,)4SO,6H.0 (10 oz. per gal.) 

Sodium chloride, NaCl (5 oz. per gal.) 

Boric acid, H.BO, (2 oz. per gal.) 

Sodium citrate, 2Na,f A )..11 H,O (1 
oz. per gal.) 

pH (5.6) 


NiSO, 


The bath is used at room temperature 
with 20 amp. per sq. ft. 


Zine can be plated with copper or brass 
and then treated in a manner which has 
heen described to obtain the desired coat- 
ings. However, it must be pointed out 
that if thin deposits of copper or brass 
are plated on zine the coating will slowly 
diffuse into the base metal and disappear 
completely, color and all. One of the best 
methods of overcoming this is to put an 
intermediate layer of nickel between the 
base metal and the copper or brass plate. 

Zine may be colored by adding various 
amounts of copper to it. Brass has al. 
readv been discussed under copper. Man- 
zanese bronze is another interesting alloy 
which consists of 40 per cent zinc, 58 per 
cent copper. and 2 per cent manganese. 
It has a very pleasing yellow brown ap- 
pearance and is exceptionally resistant to 
corrosion. This alloy because of its cor- 
rosion resistance and attractive proper- 
ties is often used in the manufacture of 
marine hardware. Sometimes aluminum 
is added to this alloy in amounts up to 3 
per cent but higher percentages rapidly 
diminish the ductility of the alloy. Man- 
ganese may be added in amounts up to 4 
per cent to increase the strength without 
reducing the ductility. 





AIR-FOAMED LATEX 


Properties and Applications of a New Cushioning Material 


^N THE MANUFACTURE of cellular 
rubber chemically-treated liquid 
latex is fed in a measured quantity 

to a whipping machine. and a small 
amount of process chemical is added. The 
mixture is then whipped to a froth in the 
same manner that eggs are beaten. Thi 
purpose of the added chemical in the mix 
ture is to maintain the resulting bubbl 
structure until the foamed mixture has 
been poured and vulcanized. The mixture 


is beaten until the froth of rubber and 


E. E. ELLIES 


Goodvear Tire and Rubber Company 


air reaches. the. desired. volume. and is 
then poured into molds, vulcanized with 
boiling water, and cleaned by cold water 
washing and centrifuging. 

For a given mold size, there are three 
manufacturing variables that affect the 
density or load carrying capacity. and 
thus the cushioning ability of the finished 
product. namely. the quantity of rubber 
used. the volume to which the mixture is 
whipped. and the amount of coring pro- 
vided in the mold. A given quantity of 


latex can be foamed to a maxin 
crease in volume up to 800 to 1. 
cent. Cushion density is varied p 
by the quantity of air trapped int 
by the whipping operation. A wid 
of stiffness is only limited by t! 
ness of foam that will be stable in 
tion. Additional cushioning is obt 
varying the size. shape. depth and 
of the base coring in the molds. 
When the mold is submerge: 


water at 210 deg. F. for the vul 
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lug space 


Actual — 

airfoam ------ j 

space 
! 
. 


> y je 


Section B-B 





Approx. wall 
thickness w -~ 


Section A- A A 





Standard lug layout for foamed latex 


cushion, Variations in core size and spac- 
ing affect amount of cushioning 


operation, the liquid penetrates the in- 
terconnected cellular structure. replacing 
the air: heat is transmitted throughout 
the section. resulting in uniform cure re 
gardless of the thickness or shape of the 
piece. 

In sponge rubber. the bubbles are 
formed by gas released by chemical 
agents at vulcanizing temperature. These 
bubbles expand the stock until the mold 
is filled. As the blowing action continues, 
it is difficult to transmit heat from the 
platen to the center of the stock, since 
both the confined gas and rubber are poor 
conductors. Thus the uniform cure, im- 
portant to the permanent resiliency of 
the rubber. is difheult to obtain. Also the 







| mM Cushion 


- 


4 


Lounge Chair Cushion 


| LY 

| zi Ku 

| See Ts 
2 

| r 

| 

| 

| 

| 

| 

| 


Typical dimensions for bus, railroad and household cushioning 
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Assembled 


cells are not interconnected. and a closed 
skin is formed at the mold surface. mak- 
ing ventilation 


through the finished 


structure improbable. 


Load-Deflection Curve 


The typical compression loading curve 
of a foamed latex cushion is similar in 
general shape to a regular rubber stress 
strain curve except that it is nearly flat 
for the first 50 per cent compression. and 
then builds up rapidly as the cells are 
compressed and the material approaches 
the solid rubber condition. 

The shape of the curve is not mate- 
rially affected by variations of cellular 
density. o1 bs changes in coring to obtain 
more or less foamed latex per total vol- 
ume of cushion. except when the column 
structure becomes unstable and buckling 
occurs, When compressed. the intercon- 
nected air cells become smaller in size as 
the air is driven out. and the volume de- 
creases, unlike solid rubber in which vol- 
ume remains practically constant regard- 
less of load. 

Cushioning is varied by changing ma- 
terial density and increasing or decreas- 
ing depth. Cell cushions can be made to 
deflect 25 per cent. with a load of 8 to 10 
lb. on a 50 sq.in. area. From this point 
they can be made as hard as desired. For 
a given density of material. cushioning at 
the edges may be decreased within nar- 
row limits by increasing edge thickness 
and depth. and making outer cores small 
in size. The foamed latex will take rela- 
tively large local deflections. and has per- 
manent resiliency under regular usage. 

Passage of air through the intercon- 
nected cells. together with the natural 





Railroad Saddle-seat.. 
Left Hand 
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1 14 14.14 2 24 232 


Inches Deflection 


Typical load compression curve for 
foamed latex block, 12 in. X 12 in. 
1!5 in. with 1'5 in. cores 

hvsteresis loss of rubber. accounts for the 
good damping qualities. Damping ca- 
pacity can be expressed only in general 
terms and must be considered in relation 
to other physical properties. Specified re- 
quirements in static deflection, cost or ap 
pearance can be met by varying the thick- 
ness or by combining the Airfoam with 
other elastic materials. 

Y standard construction, efficient from 
the standpoint of load carrying ability 
versus volume of material, has cored holes 
of 14% in. diameter, separated by *, in. 
walls. with top slab thickness of ?& to 1 
in. Initial cost is greater than similar 
spring cushioning. but savings in main- 


tenance and greater comfort may offset 


Train Seat Back 


applications of air-foamed latex 





«Chemical 
sponge 


Chemica! 


sponge ——» 


Cotton and 
sisal 


Cotton and sisal 


1.5 Foamed /afex 
a 


0 mm., 


Results of temperature tests on typical 


this. 
rubber, combination spring-rubber cush- 


Cost comparisons between foamed 


ions and ordinary cushioning can only be 
made on specific designs. 
foamed 


Since the rubber is a 


flexure of the 


porous 


mass, each cushion pro 
duces a forced circulation of air through- 
out the cells. three 


chemical sponge, and 


Tests on cushions. 


cotton sisal. and 
foamed latex, identical in size and trim 
covering, show that the foamed latex dis- 


sipates heat approximately twice as fast 


Foamed 
cushion 


foamed rubber 
` 


cushion ` 


~ 


Vented rigid 


* 


4— Foomed 
latex 


Average 
room 
temperature 


Cushion surface temperature; 
trim cloth constant ; 

8-min. passenger, sti/1, 

-min. passenger, tlexing 


a 


firíoam cushion 


as the cotton and sisal, and twelve times 
as fast as chemical sponge rubber. 

Odor in the 
controlled in the manufacturing process. 
Careful washing and centrifuging for a 


finished material can be 


specified time produces a material practi- 
cally odorless. 

The material will oxidize like ordinary 
rubber if it is exposed to light, but gives 
indefinite service when covered to keep 
out the light. It is recommended that all 
applications be made in this manner. 


Fabric tape cemented 
to foamed rubber cushion 


——— ————, 
‘ 

‘ 

+ 


We. Ls... Packed / 


/ 
=~ 


pP 


_- Channel 


"^... - Jacked 


, Foamed rubber cushion 


_ Trim cover 


Cushion molded as 
a cap and held in 
place by frim cover 


For cushions, the thicknesses for diff 
ent applications are roughly as follow 
Standard mattresses, 3 to 4% in.; aut 
motive cushion over springs, 1! to 3 in 
reversible furniture cushions, 54% to 7 in ; 
railroad cushions, 44% to 6% in. (usual 
molded of denser material); bus cus 
ions, 34% to 5 in. These depths will vary 
with material density, the 
coring and the other specifications. 


amount t 


Mounting the Cushion 


to the base 


which IS c 


Airfoam can be fastened 
structure by fabric 
mented with an air curing latex cement 
to the molded cushion at the plant. and 
tacked to the plywood base at point of 


tape 


seat assembly. The cushion, if used in 
combination with springs, can be molded 
flat at the edges and wrapped around the 
border wire, the tape being fastened by 
hog rings to the springs. Another method 
is to mold the cushion as a cap which fits 
over the border wire and is held in posi- 
tion by the trim cover. Design possibili 
ties with this material are 
creased by the fact that the material can 
be cut, and 


further in- 


trimmed cemented with a 
latex cement to form any shape. 
The prevalent 


foamed rubber is to cushioning, but other 


most application of 
possible applications include shock-resist 
ing linings, light weight vibration absorp- 
tion mountings on delicate testing and 
weighing machines. and crash pads for 
aircraft. The 
strenth and has poor resistance to abra- 


material has low tensile 


sion. As a sound deadening material. it 


has been used successfully where cost 


was not an important consideration. 


, Foamed rubber cushion 
molded flaf, wrapped 
around border wire 


—---7Jape fastened to 
coils by hog rings 


_Foamed rubber 
cushion 


~~~. Vented, rigid base, con 
toured to provide max 
imum cushioning af 
points of greatest load 


Methods of mounting foamed rubber cushions. Cushion should be provided with ventilated base 
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INTERNAL GEARS 


Formulas for Calculating Wear Pressure 


r SHE FORMULAS developed in this 
article for calculating internal gea: 
and pinion tooth contact pressure 

are an extension of the gear design data 

pre sented by A. C. 

articles. “Gear Calculations Based on 


Rasmussen in his 


Dynamic Loading and Wear Resistance,” 
in the February and March numbers of 
Product Engineering. 

It has been the author's experience in 
designing gears that failures occur far 
more frequently from tooth pitting at or 
near the pitch circle than from tooth 
bending and shear. If pitting of the teeth 
is allowed to continue for any appre 
ciable time the gear will be destroyed. 

lt is believed that this excessive wear 
of properly lubricated gear teeth can be 
attributed directly to the maximum con- 
tact pressure. for when teeth which have 
heen pitting are redesigned to lower the 
contact pressure. pitting ceases and the 
gears run perfectly. 

In deriving this formula for wear pres 
sure for internal gear and pinion teeth 
the method is the same as was used by 
Earle Buckingham in his book. “Spur 
Gears.” and is based on the Herz formula 
for cylinders in. contact. This can be 
found in Timoshenko’s “Strength of Ma 
terials.” Voi. II. page 557. published by 
D. Van Nostrand Company. 

The Herz formula for a cylinder in 
contact with an internal cylinder. as 
shown in Fig. 1. using 

S = maximum unit pressure 

li load on cylinders in Ib. 

length of cylinder in in. 
diam. of small cylinder in in. 
diam. of large cylinder in in. 

} modulus of elasticity. small cylin 

der. lb. per sq.in. 





Fig. 1—Cylinders in contact 
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WALDEMAR F. LARSEN 


Stress Analyst, Wright Aeronautical Corporation 


F modulus of elasticity. large evlin 
der. lb. per sq.in. 

R radius of small cylinder in in. 

R radius of large cylinder in in. 


gives the maximum unit pressure as 


«0504 oW [d&a l 
B d, d LDE-CLE 


in which 


— 


d d . i l 
di d z 


Substituting. 


WIR UR : 
A 0.50 9 
TEFIE 


In transposing this equation to put it in 
terms of pitch diameter. pressure. angle. 
and ratio of the pair of gears. we use 

pressure angle of tooth form 

D — pitch diam. 


7 radius of curvature 
Í length of face of gears in in. 
li tangential tooth lead in lb. 


From Fig. 2. the radius of curvature 


D sina i 





) 


Fig. 2. Diagram of involute gear 


Involute curves drawn from circles. of 
different. diameter are different. There- 
fore the radii of curvature. will be dif 
ferent. By substituting. 


l l ‘ 
i Disina D. sin a " 
035 2W D D 
^ fsinall Ei —-1E D, D 


By factoring. 


D D 1 D D 
D, D. D D 


In terms of number of teeth. the ratio 


D D \ 
D N 
where number of teeth of internal 
gear. n number of teeth of pinion. 
Equation (5) can be expressed as 


0.35 X 2 W \ n | 
f sina |1 Ei -- 1 E.| D n i 


Then the maximum unit pressure or wear 


pressure becomes 


0.35 x 9 H ` n Á 
A í 
Vf Daina IE, + iE ^ 


When the moduli of elasticity of both 
materials are equal. equation. (7) be 


comes 


g 0.35 WE \ n it á it Q 
‘ ) ye = l 
1 fD sina \ F l 


for internal gear and pinion. 
Comparison with External Gear 


For purposes of comparison the wear 
pressure for an external gear and pinion 
is given. From Buckingham, where 

li equivalent static tooth load or 

tangential load 

D — pitch diam. of pinion 


Í length of face of gears in in 
i. D nhi fil 
1$ x 0.35 . " 
2 N 
Q m 
d 


the tangential load is expressed as 
Ww = DfKQ 
Substituting values for K and Q in the 
above equation we get 
S* sna, N 


W= Dj 1/E, + 1/E: 


2 x 0.35 À n+ N 
Wear pressure 
; 2 x 035 W (n t- N 
S xus 
X prsina (UE; - 1 BN 
When the moduli of elasticity are equal 


0.35 WE (n+ N 


^ lb. per sq. it 
Df sina N ; 
for external gear and pinion. 

The tables given by Mr. Rasmussen for 
the wear pressure which he designates as 
s; can be used as the maximum contact 
pressure between the gear teeth. 





"WONSTRUCTIONS shown in this 
( article are based on two general 
by relative axial 

ther method is by adjust- 


methods: one 
movement, the o 
ment of pitch diameter, which takes up 


KN 


Wu d ire ce corns MN 


the latter eight are examples of radial 


contraction. 


Index spring V-nofched 


,. Duf. . 


Rubber ring 
FIG. 2 


Adjustment for an elevating screw used to position the 


| low priced microscope. Around the periphery of the 


backlash-ad justing 


engage the index spring. 


nut are "v^ notches of small pitch which 
Between nut and stage is inserted a 
When play is found in the lead screws, as evi- 


of the vernier dial relative to a 


rubber ring. 
denced by the 
(not shown). nut is turned clockwise. 


radial motion 
vernier plate 


FIG. 3 


Fie. 3 After adjustment is made the 
bushing 


clamp nut holds the 


adjusting rigidly in pli This ee of adjustment is 


employed where the lead screw operates against heavy thrusts. 
It should be noted that bi: lead on the nds of bushing must 
be of a different pitch than that of the lead screw. If the lead on 
the outside of the bushing is the coarser a relatively small rota- 
tion of the required to take up a 
while if the lead were the finer it would require 
of the bushing to take up the same 


given backlash, 


ereater rotation 


bushing is 


amount of axial clearance. 


relative movement 


Fig. 6 


between the 


Modification of Fig. 
working 


manually by set 


t. in that the 
adjusting nut is obtained 


locked in place. 


nut and the 


screw which can be 


A 
- (iil Fe 


MH 
in 


TI 





ELIMINATING BACKLASEHP 


JOHN A. HONEGGER 


Common type of backlash adju-t- 
ment, for tools, jigs, fixtures and instru- 
ments, consists of a milled slot and a 
screw hole tapped in the block to accom- 
modate a round head screw. The section 


pr 


to be flexed axially should be sufficiently 
narrow so that no undue stress is : 
quired to flex it. 


Spacer block, Sliding-nuf an 


Stud- Guide s) 
FIG. 4 


Fig. 1—Self-compensating means of removing backlash. A guide 
slot is milled in the actuator nut for the adjustable portion of 
the nut which is held in place by a stud. 
block has an oversize hole to 
Directly below spacer block. 
spring. which presses 


The tapered. spacer 
allow ample vertical movement. 
seated in a counterbored hole, is a 
block upwards, thus forcing the nut 
elements further apart, thereby taking up backlash. 


allow for adjust- 


Fig. 5— Two flats are milled on the lead nut to 
fa wreach, 
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View A FIG. 7 


Torsion spring View B 
Fig. 7--Another modification of Fig. 4, the nut are restrained from rotation. The 
wherein the tapered spacer block rotates flanges on the front of the nut prevent it 
because of spring tension. Views 4 and from moving axially, while the rear half FIG.8 
B show how the front and rear halves of of the nut can move axially. 


Fig. 8--Similar to the arrangement 
shown in Fig. 1. Here the flexible section 
is expanded instead of contracted. 


Fig. 9 -A method of radially contracting 
the nut upon the lead screw. The nut is 






bolted to the member to be moved and its 













inner end is tapered and threaded on the 
outside and slotted. A nut having a 
tapered inner bore to fit the taper on the 
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lead screw nut clamps the inner end of 


the lead screw nut. 





Fig. I0— Common means of clamping nut 


around lead screw. 











\ 
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FIG. 11 FIG. 12 

Fig. 11 The split nut is tapered and has a rounded bottom. Fig. 12— Automatic adjustment for backlash between the nut 
ndicated by the radius, to maintain as near as possible a fixed and screw. The nut proper is of the split type, flanged on each 
distance between the seat of the nut and the center line of the end with a square outer section between flanges. 
screw so that as the nut is clamped little springing will occur. 








e 


FIG. 15 


Figs. 13. 14 and 15— Constructions of the 
half nut principle. The nut bearing width 
is equal to the width of the inserted slide 
piece. Over-size holes are drilled on eithe: 


side ot slide piece. Ní rew-tightening 





clamps the movable section firmly. 
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Question and Comment | 


four points to check: (1) Air cushion 


the cylinder head. (2) Cylinder « 


Trapped Air Area Causes Faulty Operation 


i} 


) 


packings. (3) Piston rod packings 


PAUL E. RUDBECK 


(4) Clearance of ram and guides. D 
Experimental Engineer, Logansport Machine, Inc. 


The cylinder and piston rod seemed ti oí 


be all right, but I could find no mean: [f v 


| am inclosing a drawing of a machine work holding fixtures. Over each of five of lubrication for the ram and cuide S 


section which recently presented a prob fixtures is a work holding ram as shown. On drawing these parts from the fixture í 


lem to our engineering department. Here The sixth fixture is for loading and un- [ found that the surfaces were corroded B " 


is a typical example of what not to over- loading. and wet with soluble cutting oil. It was | 


look in machine designing. In operation, the cylinders were not also evident that there was a_ pressure 


The drawing represents a section of a raising the rams fast enough from the and vacuum condition formed just above s 


drilling machine utilizing air cylinders pieces being worked to allow the ma- the guide in every operation of the air 
to operate the work holding rams. The chine table to turn and the fixtures to evlinder. The 


pressure slowed the re l 
machine was a unit having one main index. In determining what was causing 


turn stroke considerably. On the down 
rotating table which has six indexing the sluggish return of the ram there were stroke, the vacuum was broken bv suck a 
ing cutting oil and air into the area dur 
ing the 6 sec. drilling period. 
fai lala The fault of the machine was quite 
cylinder cover simply corrected by drilling lubricatior 
holes into the trapped air area. These 
holes served a three-fold purpose [he 
ended the vacuum and pressure conditio 
provided proper lubrication to eliminate 
corrosion on the ram and guide. and 
Air cylinder served as escape holes to prevent any 
excess pressure on the ram caused by 
air leaking past the red packing 


ZZZ? 


Piston roa This trapped air area is often encou 


FA 


tered in machine design and building. I! 
ix a point well worth calling attentio 
to in the drafting field. 
There is one detail of the assembh 
Work-holding ram about which we are still seeking usetu 
fixture ideas. What are some good methods f 
holding the spring tight in the ram an 
guide pieces? 


Guide and spring 
refainer 


Oil Seal For Shaft - 
Spring to absorb 
MT IUD eub P To the Editor: 
On page 183 of the May number 6 : 
Work-holding ram Product. Engineering there is a diagran | 
of shaft seal details of the rayon machini ; 
in which reference is made to Neopreni 
flexible seals and rotating carbon or plas 
tic seal washers. We are now up agains! 
a similar problem and are looking t0 f 
ideas. We want to seal a rotatin 
Piece being machined against leakage of oil and walt V It f 
there is some end pressure. 
\t the moment we are particularl | 
interested in a gasket washer for seal | 
ing oil. The gasket is to run against é t 
Da Ai smooth steel collar and it will cem 
some lubrication of a friction -urtati 
from the oil escaping from the | caring l 
under some head pressure. We «ant ti | 
get a gasket that will be lubricate | so a5 
Section of air-operated work holding ram on an automatic drilling machine to last as long as possible und these 
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cond tions when the head pressure is per- 
haps | Ib. or 2 lb. per sq.in. 
We would like very much to receive 


information about gasket washers 


some 
which will fill our requirements. They 
should have an = outside diameter of 


inside diameter of 2-13/16 


3.15/16 in., 
in.. and a thickness of ! 4 in. 

Hucu W. Sanrorp 

Sanlord-Dav Iron W orks, Inc. 


To the Editor: 


The rotating seal assembly referred to 
DV M: 


of the modern packless water pump seals 


Sanford is a modification of some 


used in motor trucks and passenger cars. 


Since our requirement so nearly paral- 


leled theirs. we naturally found the auto 
motive type seal most adaptable to out 
requirements, 

Mr. Sanford states that his problem 
sone of sealing hot water and oil. Our 
drying reel. of course, involved a seal foi 
had 


However. we a similar 


iot. walter. 








problen in sealing oil on an inclined 
shalt which mav be of interest. On our 
Painsy installation there are 9.600 
metallic diaphragm oil seals of the type 


shown on the drawing. 


[he under 


accompanying 


sides of some of these geal 


WXES | illustrated. in. the article re 


lerred t5 at the top of page 184. 

\ bronze seal ring is mounted on a 
flexible etallic diaphragm brazed to the 
val cup. The seal ring bears on a lapped 


Bower cone, which rotates with the shaft. 


The seal is pressed into a bearing car- 
tridge, 

Of ne ssitv. the oil capacity of our 
transmis- on was quite limited. and we 
vious! could not run the risk of oil 
leakage | ast these seals. The application 
"às bee; most. successful. not a single 
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one of the 9.600 seals having been re- 
placed to date. The only possible criti- 
cism we might offer is that any. dirt. oi 
erit in. the. lubricant can cause a slight 
leak if 


bronze seal ring. In time. of course, such 


such particles cut through the 


a scratch or groove will be gradually 


worn in. and the leakage will stop. 
You 


portance 


can readily appreciate the im 


advantage of such a 


The 


fraction of 


and the 


seal construction. horsepower re 


quirement is but a what we 
encountered with old style stuffing glands. 
leaks 


particles in the oil. the seals actually get 
better 


and barring due to grit or metal 


lap in with wear. 
R. F. BERGMANN 


Chief Engineer 
Machinery 


as they 


Ravon Corporation 


WR and Weight 


To the 


The Reference Book Sheet in the August 
1938 issue of Product Engineering, en 


titled “HW R^ and Weight," 


comment and correction. That numerical 


Editor : 


requires some 


table gives the weight of steel eylinders 


| in. long. as well as their moments of 
inertia taken about the principal axis. in 
The WR 
moment of inertia to everyone. 
it should be stated that R 


leet 


terms of weight. name may 
not mean 
and refers to 


radius of gvration in and not the 
radius of the cylinder. 

With weight Fin Ib. WR 
diameter D in in. and steel 
exactly 0.2816 lb. per cu. in.. 


ing equations are true: 


in Ib. ft. 
weighing 
the follow- 


Il 0.2211682 D'. or log H 2 log D 
9.3447226 10 (1) 
WR 0.0001919862 D'. or los WR 
Flog D 6.2832701 10 (2) 


\ method of interpolation is given which 


is rather cumbersome. Where a value is 


desired and not given in the table. it may 


be calculated directly from equation (1) 


ol (2) above. 
The weight of steel is variable to a 
certain extent. The 4./.8.C. Handbook 


gives higher 
Thus 


long ba! 


weights for each diameter. 
1./.8.C. gives the weight of a l-in. 
14!» in. diameter. as 46.78 Ib. 
The Reference Book Sheet tabulates the 
16.501 Ib. This 
means that certain steels will have higher 


others. On 
) 


«ame weight correctly as 


unit than deriving 
equations (1) and (2) it is that 


both H WR with the 


unit weight of steel for any given diame- 


weights 
seen 
and vary directly 
ter. This fact is important for it shows 
that 


accurate to five. six. or 


the. engineer he cannot get results 


seven significant 


figures from a constant which is only 
accurate to three or four figures. How- 
ever, it is sometimes the case in prac- 


tical mathematics that a constant. though 
containing fundamental error. is treated 
as an exact number. Then intermediate 
results, as W R” and weight for example. 


can be precisely calculated. and involved 
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made with these 


calculations can be 


tabular values to obtain final answers 
due to those calculations, 
satisfactorily small. These 
should be rounded off to 


an extent compatible with the fundamen 


having errors, 


which are 


final answers 


tal error in the constant. To this extent 


then. the use of five. six. or seven sig 


Book 


Sheet is justified. Similar remarks apply 


nifieant figures in the Reference 


to equations (l) and (2) above. 


The writer has recalculated all values 


in the table by means of equations (1 


and (2). using seven place logarithms 


chee ked 


equations 


Then significant variations were 


once Using non logarithmic 


(l) and (2) by finite 


some 


means as 
differences, accurate 
Fhe 
believed to differ 


more than one unit in the last place of 


interpolation, or 
below art 


from true values by not 


irithmetic. corrections 


P. DORSEY 


Ne attle A Il ash. 


decimals. GEORGI 


Vote 


calling 


Mr. Doi 


several im- 


thanks to 
attention. to 


Editor's Our 
sey tor 
portant considerations in the use of this 
Reference Book Sheet. With two excep 
the differences between Mr. Dor 
sev s tables: and. those caleulated by Mr. 
White were so slight as to be negligible 


tions, 


in ordinary calculations. The two correc 
tions are: for 15!4 in. diam.. the correct 
weight is 50.596 lb.. 


value for WR 


221 1 in. 


Ib.ft. 


and the correct 
is 10.0474 Ib. ft^: 


Ir R should be 


and for 


diam.. 17.0533 


Centrifugal Clutches 


To the Editor: 


| will greatly appreciate any. informa 


tion vou are able to give me concerning 
an automatic coupling to be used between 
an electric moter and a gear drive. For 
our requirements this coupling does not 
until the 


high enough to throw the coupling into 


engage motor attains a speed 


operation by centrifugal force. 
A. L. FAix 
Viagara Falls. V. Y. 


Vote 


trifugal clutches to be used between a 


Editor's in article covering cen 
motor and the driven machine appeared 
on page 242 in Product Engineering tor 


June. 1939. 


N.E.M.A. Standards 
To the Editor: 


We have read with interest your article. 
“Multi-Speed Motors," on 200 ol 
the May number of Product Engineering. 


page 


We note on page 202 in the last column, 
third from the last paragraph. the state 
ment that "The last revision of these con 
nections was made in October. 1938, and 
A.S.A. Standard, 


appeal now as an 








(16-1938. The date when the new stand- 
ards will be effective has not been set.” 
We wish to call attention to the fact 
that this latter statement is not entirely 
correct as after the revision of the con- 
nections were approved by the American 
Standards Association and issued, the mo- 
tor manufacturers of. N.E.M.. together 
with the industrial control manufactur 
ers of. N.E.M.. considered the. question 
of effective date. The effective date arrived 
1939. E. ERDELSKY 
V.E.M.A. 


at was January l. 


Some Kick! 


Editor : 
The article. "Electrical Contacts I" 


which appears on page 249 of the June 


lo the 


issue of Product Engineering calls to my 
a recent experiment which I think 
offers a 


ample 


simple. dramatic. forceful ex- 
of the importance of considering 
inductance when selecting contacts. 

Fhe telephone relay circuit shown in 
the accompanying diagram operates at 
only 6 v.d.c. In the system is an induc- 
long. 


tance coil 34 in. in diam. by 3 in. 





| 
| 
| 
—— Os 








and a knife switch. A 90 y. neon testing 
lamp is connected across the terminals 
of thi 


mendous induced voltage created by the 


switch. To demonstrate the tre- 


inductance coil. when the knife of the 
suddenly snapped open. the 


a 90 v. kick! 


This example has a 


«witeh is 
lamp flashes 
moral—never 
specify switch contacts without full con- 
sideration of maximum induced voltage. 

J. T. ELMENDORI 


Vewark. N. J. 


Elastic Limit Too High? 


lo the Editor 


he very fine article on the machin- 
ability of steels. which appeared on page 
12 in the January issue of Product Engi- 
neering, gave useful and much 


some 
needed information on this subject. 

Of particular interest to me were the 
hot-rolled 


as high an 


values given for 


physical 
\ l 332 steel which showed 





elastic limit as 100.000 Ib. per sq.in. with 
125.000 lb. per 
sq.in.. an. elongation of 18 per cent in 
2 in. and a reduction of area of 45 per 
cent. I would like to ask whether the 


elastic limit values that are shown in the 


an ultimate strength of 


table and chart on page 13 are the actual 
values determined with the use of an ex- 
tensometer. or whether these are the 
purely commercial elastic limit values as 
determined by yield point methods. To 
be frank. the 
strength and the elastic limit appear a 
little high for the hot-rolled X-1335 type 
and I would like to know on what diame- 
ter round these values were obtained. 


N. H. MURDZA 
Frankfort 


values for the tensile 


{rsenal. 


To the Editor: 

The hot-rolled X-1335 steel referred to 
iwn Mr. Murdza’s letter was heat-treated 
to a Brinell hardness of 269 which de- 
veloped a tensile strength of 125.000 Ib. 
per sq.in.. and an elastic limit of 100.000 
Ib. per sq.in. with 18 per cent elonga- 
tion in 2 in. The elastic limit was not 
determined with an extensometer but was 
determined from the drop of the beam. 
No doubt we should have referred to the 
vield point rather than the elastic limit 
which is usually determined with an ex 
tensometer and uses a definite loading im- 
plement in making the test. 

In making our tensile test we used l-in. 
round specimens which were machined 
to size after heat-treatment. While 
X-1335 steel exhibits good static proper- 


H. 





This month's problem 


Ferdinand the Bull 


Ferdinand. the. magnificent. bull. was 
noticed one day standing rather dejected- 
ly at the end of a 100 ft. tether. the other 
end of which was tied to one corner of 
a square barn. Since the barn. which was 
25 ft. on each side. was standing in the 
middle of the field. Ferdinand was able 
to graze in the area all around the barn 
within the limits of his tether. On this 
particular day, Ferdinand was trying to 
calculate the total area of the grass with- 
in his reach. and of course he was de 
because he learned to 


jected. never 


4 


think. Can you give him the answer? 


Solution to June problem 


Mixing Drinks 
gal. keg of 


wine which was 60 per cent water by vol- 


A man who bought a 30 





Can You Work This One? 


E. SMITH 











ties we have experienced instances v ier 
the dynamic properties at low tem era 
ture were not so commendable. d] 
believe this item should not be overl ked 
where low temperatures are encountered, 

JAMES SoRE\Nsoy 


Four Wheel Drive Auto Co. 


Calculus? 
To the Editor: 

Here is a problem | would like to navy 
solved with a step by step solutioi 

\ circle with radius R, is as dia 
grammed here. A second circle with a 
unknown radius A. has its center on thi 
circumference of the first. circle. What 
is the length of R, such that the area 

1B is equal to one-hali 

the area of the circle with radius K;? 

Hanny D. Swrri Jn 


under the arc 


Gary. Ind. 












ume was troubled with petty thievery o 
the part of his servant. The servant drew 
the contents of the barrel. one gallon at 
a time. Each time he refilled the barr 
with a gallon of water, until the win 
content of the keg was only one half o! 
one per cent. The master, by using tli 


following formulas. caleulated that th 


servant had made 129 drawings. Att 
the first drawing, the wine content 
12 ] x 04 
12 0.4) + (18 0.6) + | 


Introducing constants. 


A — 0.4 B 
30 30 


Then, after the second operatii 


B 
B36 C 
30 30 


And so. for. V drawings. 
X 
30 


30 
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” All Elements of Natural Lightning 
dia e 
id Exactly Reproduced in Laboratory 
the i ` 
hat Addition of “hot” low-current discharge to man-made lightning 
hal holt creates destructive burning effect in recent experiments 
| Jr \ \N-MADE “hot” lightning. com- proximately 55.000 amp. for a total dura- 
Ind | plete with all the high-voltage. tion of 100 microseconds. 
high-current and the destructive. burning Although this high-voltage. high-cur- 
-—— Í fects of natural lightning. was publicly rent lightning generator as a shop tool 
lemonstrated recently for the first time is fully adequate to determine the ability 
by Westinghouse engineers at Sharon. of most electrical insulation to withstand 
Pa. The new generator. improved by its lightning s shocks. the. engineers. would 
bility to create the relatively low-cut not be satisfied until they were able to 
rent. long-lasting “tail” that gives nat- create in the laboratory the exact coun 
iral lightning its burning effect. will be terpart of lightning. This. with the recent 
ised in laboratory tests to improve elec- addition of the third element. the low- 
power apparatus. current. long-lasting discharge. they have 
B Research men. in their efforts to pro finally succeeded in doing. 
luce lightning-proof | equipment. have 
known for several vears that a natural 
ghtning discharge is composed of three Vew Method Measures 
listinct elements. First comes a discharge . Y 
-— Í of tremendously high voltage with low Bearing Surface H ear 
current which lasts for only a few mi- 
"Se mas, This Is immediately followed "um \MOL NT OF W E \R which 
by a surge of current as high as 75.000 takes place on the bearing surfaces of 
to 100.000 amp. with a duration of about machinery can be easily measured by a 
50 microseconds. Finally there is the 
"hot" discharge. lasting 1 sec.. of much 
smaller current. 
Ihe earliest man-made lightning was 
T simply a high-potential, low-current dis- 
dre harge. lasting only a few microseconds. 
on al Valuable as early experiments of this 
arm kind were, they could not approach the 
wint lestructive effects of the combination of 
alf e! igh voltage and high current. 
ig t It re uned for P. L. Bellaschi. West- 
uon nghou-e research. engineer. to couple a 
Mt gn í rent discharge to the high volt- 
em age discharge with an infinitesimal time 
nterval. This was done by means of a 
microsecond switch. 
\ h voltage. high-current generator 
this ti pe is now being used in the reg 
lar production testing of Westinghouse 
comple protected transformers. To 
guard inst failure due to mechanical 
elects »hich may creep into transformer 
mstrucon, each transformer of the 
comple protected type is routed by a 
onvey system to the lightning test 
generat room. Here it is subjected to a 
ürect-st oke test employing a wave front Flame hardening—Probably the 
of 1,50 00 v. per microsecond which 
Ss follow d by a surge of current of ap- 
RING 
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largest 
hardening bv the oxvacety lene process, this 63 in. diam. carbon steel lathe spindle vets a 
flame bath at the East Pittsburgh plant of Westinghouse with Airco equipment. 
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new method developed by 
Bureau of Standards, 


the National 
according to a re 
cent announcement by the Department of 
Commerce. 

The 


ute indentations on 


consists in making 
the 


by means of a specially shaped diamond 


method min- 


wearing surtace 
point, and measuring the dimension of 
the both alter 
the bearing has been 
The amount of change 
of the indentation, caused by the 
off of the bearing 
indicates quickly 


weal 


indentations before 


and 
subjected to use. 
in the dimensions 
weal 
ing surface in use, 
the 


plac v. 


and 
that 
is already 


accurately 
taken 


being utilized in 


amount of has 


The method 
other 


cooperation with 


governmental 


agencies. and a 


private has 


company 
been licensed to build the equipment for 


general use in industry. 


Precision Applied 
To Bessemer Process 


ee CONTROL. the first basic 
KJ improvement in the history of Bes 
semer steel, has been developed by the 
Jones & Laughlin Steel Corporation. The 
new method. the 


Flame Control.” has proven highly sue 


known as “Bessemer 
cessful in achieving uniformity of quality 
in Bessemer steel. an object long sought 
by the steel industry. 


This precision control has an arrange- 


ment of photo-electric cells as the ae- 
tuating element. In conjunction with the 
cells and as a part of the control system, 
a complete 


instrument panel 


accurate regulation of blowing conditions. 


prov ides 


Until now. control of the Bessemer con- 





operation since the advent of surface 
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verter has depended upon the experi 
enced eves of the blower, who had sole 
responsibility in determining the proper 
“end point.” or termination of the blow, 
which has a definite connection with qual 
several years 


ity results, The object. of 


of intensive work on the part of thi 
Jones & Laughlin metallurgical depart 
Herbert W. Graham. 
has been to supplant judgment with an 
method that 


inattention, 


ment. directed l^ 


invariable would not þe 


affected by fatigue poor 
other variables 
which affect: the skilled eves. 

It is believed that this method of aid 
control. d 


will de 


physical condition or 


most 


ing blowers in their flami 


Cisions py precision equipment 


velop new applications for Bessemer 


steels where high quality is required. 


Streamlined Car Body 


Doubles Gas Econ omy 


R' PORTING a 50 per cent reduction 
V in fuel onsumption and a 15 per cent 
increase in. maximum speed. bv. stream 
lining the body of à popular French car 
a paper presented by J. Andreau. French 
automobile designer. at the S.A.E. World 
stated 


Automotive Engineering Congress, 


that the improved car was capable of at 
\vel 


ages of 53m p.gal. of fuel at a speed of 30 


taining a top speed of 93.5 m.p.h. 


m.p.h.. 19 m.p.gal. at 50 m.p.h.. and. 39 


m.p.gal. at. 70. m.p.h. were obtained. in 
tests of the car, which was a 4-5 seater 


with a 2 liter Citroen “117 engine. Al 
though all the mechanical parts of this 
car were standard. the improved body 


m made the ear 30 per cent lighter 


desi 
in weight 
Mr. Andreau. who also designed the 


body of the “Thunderbolt” of 


Captain. Evston. which holds the world’s 


famous 


land speed. record. of 357.5. m.p.h.. has 


succeeded. in. designing and testing. cat 
Is only one 


bodies whose air resistance 


tenth of that of the modern car now 


produc t d 


Andreau body were 
another paper by Charles 
According to Mr. Brull. a 


cent and a 


Features of the 
deseribed in 
B. Brull 
gasoline saving of 30 per 
cent had been 


placing a streamlined body 


speed increase of 30 per 
achieved by 
on the standard 402 Peugeot 
With a car thus designed, the hissing of 


chassis. 


wind against the body is entirely sup 
remains petr 


frontal aii 


pressed: the windshield 
Le tly 


pressure to stick 


clean. as there is no 
mud or insects to the 


glass: and a windshield wiper is ren- 
dered unnecessary by the rapid-removal 
wind The 


have a flat and 


of raindrops by action. 
bodie - 


parallel to the 


streamlined 


-mooth bottom road. 


Stability is) so steering 


great that. the 
hnger-tip controlled. 


lighter 


wheel becomes 


Streamlining and weight ar« 





World^s most powerful and largest 
air-cooled airplane engine. this new 18 
evlinder. 2.000 hp. Wright Duplex-Cy- 
clone engine. developed secretly during 


the past 2 years with the cooperation of 





European 
efforts to 
obtain maximum performance and power 
The high cost of fuel, coupled 


being heavily emphasized. by 


automobile engineers in thei 


t theiency. 


with high state taxes based upon rated 


hp. of the car. makes high efficiency a 


“must” in European design. 


1.S.M.E. To Meet 

In San Francisco 
a GREATER SERVICE to sci- 

ence, industry. and humanity as the 
keynote, the National Semi-Annual Meet- 


American Society of Mechan- 


ical Engineers will be held in San Fran- 


ing of the 


cisco. July 10-15. Fourteen technical ses- 
sions, sponsored by the Aeronautic. Fuels. 
Man- 


agement. Process Industries. Oil and Gas 


Hydraulic. Heat Transfer, Power. 
Power, and Materials Handling divisions 
of the A.S.M.E.. will feature 28 papers 
bv outstanding engineers in their field. 
Many trips of inspection will contribute 


to the well rounded-out program. 


1.5.7. M. To Change 
Publishing Methods 


E IN NOVEMBER. 
å the American 
Materials 


method of 


1939. 
Society for Testing 
announces a change in the 


publishing standards and 






the U. S. Army 
being looked over bv Wright exe 
Virtually 
crankshaft. it is air cooled. radia 


Vir Corps! engin 


two 9-ec linder 


with evlinders 


tentative standards. 


standards will be issued in one triennial 


publication. divided into three 
Part I, Metals: Part II. 
Materials 
Non-Metallic Materials 


cation of new and 


General 
revised 
standards in the annual 


Part I. will be 


staggered in two 
























utives 


engines on one 


| Iv pi 


rows 


Henceforth all 


parts: 


Non Metalli 


Constructional: and Part Ill. 


Publ 


tentative 
Proceedings, 


discontinued. as will b 


the. publication of the annual Book o 


The 


committee 


Standards. 
both 
papers, will be 


Tentative 
including 
bound in one y 


Supplements to each of the three 


will be issued between publication 


to cover the necessary revisions. 


MEETINGS 


SOCIETY OF 


Mech 


meetin 


AMERICAN 
ENGINEERS- Semi-annual 
Francisco. July 10-15. C. E. Davies 
tary, 29 W. 39th St.. New York, N 


AMERICAN Society or Mecu 
ENGINEERS 
tution of Mechanical Engineers « 
Britain. New York City. Septen 
C. E. Davies. secretary. 29 W. 


New York. N. Y. 


INSTITUTE OF THE AERONAUT 


ENCES Congress 
\eronautical New Y: 
September 11-17. Lester D. Gard 
retary, 5111 RCA Bldg.. Rockefi 
ter, New York, N. Y. 


International 
Sciences. 
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Joint meeting with the 


Proc ve dings. 


reports and 


olume 
parts 


dates 
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&NICAI 
Inst 
Great 


th St 















NG 


Centrifugal Castings 
Replace Forged Gears 


FFERING many advantages in design 
() ind production. the centrifugal 
method of casting ring gear blanks has 
been put into regular operation by the 
Ford Motor Company. All truck ring 
gear blanks are now being made by the 
centrifugal method. which will be ex 
tended to full production of the car ring 
gear and transmission cluster gear as 
quickly as the necessary equipment is 
completed. 

Greater strength. lighter weight. and 
faster production are the principal ad- 
vantages of the new method, according 
to Ford engineers. The metal in the 
blanks is 


strong in all directions because of the 


centrifugally cast equally 


absence of all flow lines, such as exist in 
forgings. parallel to lines of greatest 
stress. Weight and metal can be saved 
by using sand cores in the die, permit- 
ting undercuts which would be impos- 
sible in a conventional forging. 

The simplicity of the centrifugal 
method is noteworthy. Eighteen dies, 
made of a special low carbon steel, are 


Each die be- 


gins to spin as it approaches the pouring 


mounted on a turnable. 


ladle, continues to whirl for the two 


minutes required for the metal to 
solidify, and then stops turning in time 
for the operator to remove the hot blank 
and prepare the die for the next casting. 
One complete revolution of the main 
table is made in 4 min. The dies are 
spun at 190 r.p.m. in the case of the 
truck. ring for the 


smaller car ring gear blank, and 400 


gear, 2325 r.p.m. 


r.p.m. for the transmission cluster gear. 
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Do You Know That — 


GRINDING WHEEL SPINDLES, finished to 
a mirror-like surface, are being lubri- 
cated with kerosene. The bearings. flood 
lubricated, can be set up much closer 
than is possible with ordinary oil, and 
heat up in operation to only about 9 to 
10 per cent above room temperature. (18) 

Prasrics with a tensile strength 
claimed to be 30 per cent or more greater 
than the maximum strength available 
with present methods and materials are 
being made by using high pressure during 


polymerization. (19) 


More THAN six million copper to cop- 
per joints in transformers, made with 
low-temperature silver brazing alloys, 
have been in service during the past few 


years without a single failure. (20) 





Case Histories In Patent Law 


Epiror’s Nove: Hee wish to emphasize 
that in consenting to furnish this column 
therein general explanations of the lau 
n specific patent cases are set forth, Col. 
H. A. Toulmin, Jr.. wants it clearly un- 
erstood “that each actual case should be 
submitted to vour own patent attorney 
cho is the only one familiar enough to 
vise you accurately.” The purpose of 
these ¢ vplanations is to give a better gen- 
ral understanding of questions of patent 


1l 


No. 12 


QUESTION: 


man invention. how does the law deter- 


W hen several people work 


nne who is the actual inventor? 


ANSWER: 


this question. In. a. previous column 1 


There are several angles to 


\plained what determines ownership of 
i patent as between emplover and em 


DX 


While the general rule is that a mere 
ange in degree does not constitute 
patentable invention. if that change in 
gree makes a success of what had 
ormerly been useless it is patentable. It 
è the last step which counts. regardless 

how much experimentation and re- 


arch has gone before. 


The reward goes to him who persists 
atil he ucceeds. No matter how close his 
Medeev-sors came to the invention, il 
they al ndoned their efforts before mak 
ng the actual invention they have no 
m t. any right in the patent. That 
s the | operty of the one who took the 
"al s p, no matter how short that 


ts. This is especially true when 
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H. A. TOULMIN, JR. 


skilled people 


preceded the sudden finai discovery which 


long experimentation by 


turned failure into success. 

In one case where an attempt was 
made to invalidate the patent of the one 
who took the final step, the Court said: 

“It should be borne in mind that this 
process was one not accidentally discov- 
ered. but was the result of a long search 
for the very purpose. The surprise is that 
the manufacturers of steel. having felt 
the want for so many years. should never 
have discovered from the multiplicity ol 
patents and of processes introduced into 
this suit. and well known to the manu 
facturers of steel, that it was but a step 
knew to that 
which they had spent vears in endeavor 


from what they already 
ing to find out. It only remains now fon 
the wisdom which comes after the fact 
to teach us that Jones discovered nothing. 
invented nothing. accomplished nothing." 
Sarcasm on the part of the Court! 

In another case the Court said: 7... it 
is plain from the evidence. and from the 
very fact that it was not sooner adopted 
and used. that it did not. for years, 
occur in this light to even the most skill- 
ful persons. It may have been under theii 
very eyes. they may almost be said to 
have stumbled over it: but they cer 
tainly failed to see it, to estimate its 
value, and to bring it into. notice. 
Now that it has succeeded. it may seem 
very plain to any one that he could have 
done it as well. This is often the case 
with inventions of the greatest merit." 

in exception to this general rule that 
the one who takes the last step is the 
inventor is one that particularly affects 
workers in design, research and experi. 
mental departments. The one who is di- 


recting the work of others may be the 
inventor even though he mav not make 
the final discovery that makes the idea 
workable. 

In such a case it is held that where 
one person has the general idea and plan 
for an invention and turns the actual 
research and experimenting over to a 
subordinate. and the subordinate discov 
ers the last needed step, the one whe 
had the original idea is the inventor 


and his helpers accomplishment is 
merely the expression of the principal's 
intellectual activity. 
Here are two court decisions bearing 
on this situation 
In one case: where a person has 
discovered an improved principle in à 


machine, manufacture. or composition 
of matter. and employs other persons to 
assist him in carrying out that principle, 
and they. in the course of experiments 


make 


valuable discoveries ancillary to the plan 


arising from that employment. 
and preconceived design of the employer, 
such suggested improvements are in gen 
eral to be regarded as the property of 
the party who discovered the original 
improved principle, and may be em 
bodied in his patent as part of his in- 
vention." 

The second case: "Persons employed, 
as much as their employers, are entitled 
to their own independent inventions, but 
where the employer has conceived the 
plan of an invention and is engaged in 
experiments to perfect it, no suggestions 
from an employee, not amounting to a 
new method or arrangement, which in it- 
self is complete invention, is sufficient 
to deprive the emplover of the exclusive 
property in the perfected improvement." 





New Materials 


Magnetic Clutch 


( lute h 


cluteh-brake combination. adaptable 


readily accessible 


omp C1 


irticularly for flywheel or through shaft 


appli ition as found on power presses. 


power shears. punch and stamping 


presses. die casting and similar 
itions. the new Stvle “E” 


ind Style “FE” 


oper 
magnetic clutch 
cluteh-brake 

been an 
iffords 
and 


magnetic 


ombination IRE recently 


nounced Simplicity of design 


ready accessibility for adjustment 


lining replacement when necessary. Can 


be installed in the feld to replace jaw 


pin clutches or other types of me 


chanical drives. which are replaceable 


with magnetic devices. Speed ot opel 


ation can bye timed to meet exacting 


conditions. The units are supplied with 
the collector rings on the hub or on thi 
Madi 


and sizes 


Milwaukee. 


in a variety ol combinations 


Magnetic Mie. Co.. 


hody 


Stearns 


Wis. 


Testing Machine 


20.000 to 60.000 


With a 


lb.. the L-type hydraulic testing machine 


height of 53% in.. 


capacity of 


has an overall occu 
of floor space. and has an 
net weight of 2.000 Ib. Di 


rect-connected gear pump has a constant 


pies LO sq. ft 
approximate 
operating speed which. when the load is 
produces no measurable pulsa- 
tion Piston 
packing. 


tolerances 


applied 


and cylinder require no 


being ground to tbe most rigid 


Festing speeds range from 


9 


zero to in. per min. in stepless inter- 


vals. The indicating gages are isolated 


from the machine proper by placing 


them in a instrument panel. 


Position of the 


separate 
evlinder in the base 
the center of gravity of the ma 
All controls are centrally located. 
Testing Machine Co.. 500 
Philadelphia. Pa. 


lowe rs 
chine. 
l'inius Olsen 


N. 12th St. 


Machinable Ceramic 


yyy 


\lsimag 222. a new ceramic material 


for development engineers. inventors. and 
research who frequently have to 


to go into the 


men 


working models and do not want 


initial expense of costly 
dies for sample work, has the outstand 
that it 
after it has acquired strength by being 
fired. \ 
mechanical strength, it can be 
a lathe or milled like steel. 


dielectric 


ing property can be machined 


porous material of good 
turned in 
It has good 
properties, shows low diele 
tric loss at high frequencies. and can be 


used at up to 2.500 deg. F. Supplied 


and Par 


in round stock or in tubular 


various sizes up to 3 in. diamet 


in disks and plates up to 10 in. d 
Special shapes are also available 
ican Lava Corp.. Chattanooga. Ti 


Registering Counter 


The Timeter. a counting devici 


oper 


ated hy a small slow speed, self-- irtin 


synchronous motor. automatically 


ters the total number of hours 1 


electrical or motor. driven mach 


been in operation. The timer find 


plication with radio transmitting 


and similar equipment where contin 
determinin 


of service is important. in 


charges for leased 
measuring of oil 


burners, 


consumption n o 


and for all types of industria 


NATIONAL INSTRUMENT " 
x "TTA di. uw Ile d f 


equipment. to. measure 
Can. be 
office. 


terminals of any 


operating 
remotely located in thi 
ls connected directly acı 
alternating cul 
vice of the same voltage and fi 
rating. National 


School St.. 


Instrument © 


Mass. 


Boston. 


Drafting Machine 


Light weight alloys. roller 
precision construction, and an 
control” 


method of “gravity 


minimize drafting fatigue in 


“free-floating” drafting mach 
control of angles is placed dire: 
the thumb to 


twisting. All moving parts are « 


eliminate tireso 


inclosed, protected | against 


handling. An automatic tens 
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equipment. in th 
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495 


g neti 


an 
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spec 
can, 
wate 
solic 
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Com 
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| rangement which offsets the expansion or 


ontraction caused by temperature 
anges eliminates band breakage. For 
lrawings up to 36x60 in. with either 
standard or civil engineers’ protractor 
ead as desired. Fugene Dietzen Co.. 


! M25 Shefħeld Ave.. Chicago. Ill. 


Metallographic Cleaner 


ls 
Developed to assist. in. the prepara- 

tion of seratch-free metallic specimens 

\ for microscopic examination. a new 
g metallographic cleaner has a high pene- 
í trating power which will wet and re 
move solid particles of abrasive or metal 

1 formed during the polishing of the speci 


mens. The liquid is self-emulsifving. and 
can be completely rinsed in cold water. 
MI solid particles are carried off. leav- 
ing a clean. dirt-free surface. The cleanet 
is used simply by brushing it on the 
specimen or squirting it on with an oil 
ca and then washing it in running 
water. which removes the cleaner of all 
solid dirt. It has no etching action on 
metals. including magnesium. aluminum. 
zine, copper. iron. or their alloys. En 
thone Co., 442 Elm St.. New 
Conn. 


Haven. 


Hydraulic Coupling 


Traction type hydraulic coupling trans- 
mits power by the kinetic energy of cir- 
culating oil, the oil being thrown from 


n mpi Iler to a runner with impact upon 








the vanes. This coupling has been devel 
oped for use in industrial traction for 
connecting engines and motors to thei 
loads. The hydraulic coupling prevents 
engine stalling because when overloads 
occur the runner shaft slows down. When 
used with a pulsating source. such as a 
diesel engine. it completely absorbs the 
vibration of the unit. The efficiency oli 
this transmission is about 98 per cent. 
and the differential speed hetween th 
driver and driven is about 2 per cent. 
Coupling Div.. American 


Mich. 


Hydraulic 
Blower Corp.. Detroit. 


Control Station 


\ new line of standard duty pushbut 
ton control stations are styled to har- 
monize with modern machinery. Dust- 
proof reinforced bakelite cover. mounted 
on a die-cast frame. can be easily re 


moved. exposing all the terminals. Double 





break. silver contacts are located in re 
cessed chambers where it is difficult for 
dust and dirt to get at them. Available 
in both horizontal and vertical arrange- 
ments. Allen-Bradley Co.. 1311 So. First 


St.. Milwaukee. Wis. 


Testing Machine 


Universal testing machine for tensile. 
transverse and compression testing. com- 
bines accuracy. adaptability and com- 
Maximum capacity 60.000 Ib. 
The load is applied 


pactness. 
hydraulically bw 
means of a motor driven pump. Pump. 
motor. and reservoir are in the base of 
the machine. Ram and cylinder are of 
the ground. packless type insuring con- 
sistently accurate readings. Rate of 
loading is automatically maintained by 


an auxiliary valve which may be set to 








suit conditions. The transverse table. 


posts. and head are full-floating while 


tensile testing. and for transverse or 
compression testing, the floating unit is 
guided in a rigid frictionless manner. 
machines are also made in 
Detroit Testing Ma- 
Detroit, 


Similar 
smaller capacities. 


chine Cou 5137 Trumbull \ ve.. 


Mich. 


Adjustable Pulley 


The pitch diameter of the adjustable 
“Wedgbelt” 


changed with a spanner wrench. Turn- 


diameter pulley is easily 
ing the adjusting collar increases or de 
creases the pitch diameter of the pulley. 
Belt alignment with the grooves in the 
companion pulley is maintained. On 


pulleys. maximum speed 


"T eroove 
change ranges from 22 to 33 per cent, 
“B” groove pulleys range from 18 to 


29 per cent. and “C” 


groove pulley S 
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American 


Wissahickson Ave., 


range from 15 to 20 per cent. 
Pulley Co.. 4214 
Philadelphia. Pa. 


Pump Priming System 


Submerged-suction priming equipment, 
located 
the source of supply. automatically lifts 


for centrifugal pumps above 
the water level on the suction side of the 
pump above the eve of the impeller and 
holds it there. 


mounted 


continuously A priming 


chamber. above and on the 
pump casing. contains an air-evacuating 


device consisting of à water, air or steam 


When the 


is withdrawn from the priming chamber. 


ejector 


ejector is started. air 


the pump casing and the suction line, 
and the water rises to fill the pump and 
the priming chamber. Starting and stop 
ejector and of the 


is controlled by 


ping of the pump 


moto; a valve operated 


Dy a solenoid energized from an elec 


trical device which responds to the wate! 


level within. the 


priming chamber. The 


system. which is completely automatic. 


maintains the pump full of water at all 
whether running or standing. De 


Laval Steam Trenton, N. J. 


Limes 


Turbine L6. 


Thread Pitch Diameter Gage 


Model I5B > vage tor checking pitch 
upper. John-Son 
roller is mounted in such a manner that 


diameters rapidly. The 


the sensitivity and accuracy of the gage 
Lower roller is 
slide. The 


hai k stop tor locating the work between 


is greatly increased. 


mounted on an adjustable 


the rollers is also adjustable for different 


sizes of work. Both rollers are quickly 
interchanged and set for various sizes. 
kinds of bolts, plugs, 
taps, etc.. can be rapidly checked. Fed- 
eral Products 1144 Eddy St. 


Providence. R. I. 


Various screws, 


Cor p.. 


Burst-Proof Steam Hose 


The tube of the new Burst-Proof steam 
hose is made from a compound possess- 
ing improved heat-resisting properties. 
with higher resistance to steam penetrat- 
ing into the hose carcass. Use of a 
spiral wire reinforcement in larger hose 
sizes prevents collapse and kinking when 
the hose is flexed or moved by means of 
al sling. Hose is recommended for sat 
up to 200 Ib. 
per sq. in. or super-heated steam up to 
390 deg. F. It 
of sizes from *x in. 9 
Goods Div.. 


Akron. Ohio. 


urated steam pressures 


is available in a range 
Mechan 
The B. F. 


to. 215 in. 
ical Rubber 
Goodrich Co.. 


Blueprint. Machine 


Presenting a modern streamlined ap 
pearance. the new Model “22” blueprint 
machine utilizes patented 
lamps which are now controlled through 
a new switch arrangement, permitting the 
lamp to operate at any one of 
speeds as desired. In washing. the paper 
floats upon three horizontal water tanks. 


eliminating tension wrinkles and distor 


Actinie are 


three 


tion. Nine aluminum drums are 
dry the paper evenly and flatly, 
and hypo application is easily and 
interchanged by a simple lever 
Every feature 


ed to 
‘otash 
tickly 
ntrol, 
is designed to gne the 
operator a maximum of operatin: facil. 
ity. C. F. 


Pease Co.. Chicago. Ill 


Certified Electrodes 


Known as McKay Certified Stainless 
Klectrodes, a complete line of stainless 
steel electrodes. covering all chemical 
analyses, are claimed by the manufactur. 
ers to be an advancement in uniform high 
quality weld deposits. Rather than certi- 
fying the wire analysis, which has been 
the practice of manufacturers in the past, 
package of 
tains a 


each these electrodes con 
certification of weld deposit 


analysis. The McKay Co.. Pittsburgh. Pa 


Micromax Frequency 
Controller 


Frequency controller for isolated gen 
erating plants. in a simple. compact unit 
combines the Micromax frequency indi 


cator and recorder with an automatic con 


troller. The instrument. which regulates 


frequency by sending correcting M 


pulses to the governor motor on thi 
prime mover. detects and corrects ne! 
long hetor 


effective 


mal frequency departures 
could be 
Base frequency may be changed at an) 
time by adjusting the knob on the front 
of the unit. Leeds & Northrup Co.. 4% 


Stenton Ave.. Philadelphia. P 


manual operation 


Lubrication Fitting 


The combination lubrication fitting 
Reissue Patent No. 20743. ar 
tion to the line of Keystone BI 


Combining in one unit a hig 


in add 
Fitting: 
ressu! 
ball head with the low pressu releas 
feature of the standard BB | gs. ! 
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Pilot 
laved « 
mg wo 
ful on 
ead | 
irati 
lated | 


lle và 


July. 








| 
h 
le 
i 
t, 
l: 
it 
l 
ng gives positive lubrication control 
24 oz. per sq. in. It is designed for 
1 ect contact with the nozzles of stand- 
it {push type or hydraulic high pressure 
i e guns, and eliminates the necessity 
" installing a pressure fitting. Keystone 
bricating Co.. Philadelphia. Pa. 
dir Blast V aive 
Pilot valve, designed to give a de 
laved o1 prolonged blast of air for eject 
mg work from a press, is especially use 
ulon manually fed presses using over 
ead knockout oi compound dies. The 
uration of the air blast may be regu 
ated by a simple screw adjustment on 
the valve. It is claimed to be easy to 


ol 


QU 1 
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service and conserves air. With vent 
closed. it may be used as an air control 


Schrader s 


Brooklvn. 


valve on any mechanism. A. 
Son. 470 Vanderbilt Ave.. 


m. F. 


Ledaloyl Bearing 


This bearing bronze. announced about 
a vear ago. has recently been made avail 
able to users in over 300 individual stock 
sizes. By making large production runs of 
each size. the manufacturer is now able 
to arrive at a low unit cost. Ledalovl. a 
sintered) bearing alloy. contains up to 
5 per cent lead. The alloy. with a uniform 
structure, has displayed excellent con- 
traction and expansion properties. and 
is particularly recommended for applica 


tions with constant load. Johnson Bronze 
Co.. New Castle. Pa. 


Revolving Joints 


Providing movement in all directions 
in connecting fixed piping to revolving 
drums or other revolving apparatus. this 


revolving joint has only one rotating part. 






mj oe 


Phe rotating sleeve also provides a slid 
ing movement in the event that there is 
end play in the revolving member. 
Fecentricity of movement is taken care 
of by the two ball surfaces. which also 
provide flexibility to take care of any 
slight misalignment when the joint is 
applied. An adapter is available for in 
stallations when it is desired to feed 
two different fluids into the revolving 
drums. or to syphon out condensate 
through the same opening. Barco Mfg. 
Co.. 1801-1815 Winnemac Ave.. Chicago, 


Flow Indicator 


Developed for installation in circulat- 
ing oil lines on machinery. the Humph- 
rey Flow Indicator operates in connection 
with a needle valve. One unit is placed 
in each branch line to a single bearing. 
Should the oil line become plugged he- 
tween the pump and the bearing. the in- 
dicating hand on the unit moves to a 
“danger” zone marked on its dial. Over- 
all dimensions are approximately 2%4x7 


in. Application can be made on lines 
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carrying pressure up to 150 Ib. Industrial 
Instrument Co.. 96 E. Miller Ave.. Akron, 
Ohio. 


Inclosed Switch 


in improved design of Type C in 
( losed switches in 30 and 60 amp. capat 


ities, These devi es, assembled on heavy 





porcelain bases. provide a more compact 
design with ample wiring space. De- 
scriptive circular No. 307 
Trumbull Electrice Mfg. Co.. 
Conn. 


available. 
Plainville, 


Neotron Weld Timer 


For use with spot. butt and projection 
welding machines. this weld timer auto- 
matically controls the length of time 
the current is allowed to flow through 
the pieces being welded. Operates on the 
principle of the time required to charge 
a condenser to a predetermined voltage. 





limer. compact in design, is available 
with a selection of time varying from 
lo to 60 cycles, 1 to 120 cycles, or on up 
to 300 cycles, and can be used with man- 
ual. motor-operated, or air-operated 
welders. The Electric Controller & Mfg. 
Co., 2700 E. 79th St., Cleveland. Ohio. 


Bearing Cartridges 
Completely resilient. these all-rubber 
bearing cartridges insulate the bearing. 
noise and vibration, and 


absorb auto- 


matically small 


compensate for errors 
of alignment and longitudinal shaft ex- 
pansion. Each of these units embodies 


a Fafnir wide inner ring ball bearing 


with self-locking collar. and can be easily 
installed locknuts. 
sleeves or adapters. Available in. flange 


without machining. 


or cylindrical cartridges. and for all 
standard shaft diameters from 4 in. to 


in. Fafnir Bearing Co.. New 


Wetal Coloring 


\ new baking enamel. 
“Baking Platelustre.” 


colors of many metals. 


known as 
reproduces the 
\pplied to any 
kind of polished metal by spraying ot 
roller coating. the finish can be made to 
resemble brass. chemically treated alum- 
inum and steel. and other colored metals. 
It is durable when baked and will then 
resist the action of cleaning operations 
and plating baths so that. when applied 


sectionally, a wide variety of effects is 


Flat stock finished with 
this enamel can be formed after baking. 
Maas & Waldstein Co.. 438 Riverside 
\ve.. Newark, N. J. 


made possible. 


Tiny Washers 


Special facilities recently installed are 
producing washers and stampings of very 
small size, but requiring great precision. 
The washers illustrated here are stamped 
bronze to exceedingly 


from phosphor 


close tolerances. and measure 0.069x0.041 
x0.005 in. A quarter of a million of these 


tiny washers would weigh less than 1 lb. 
Wrought Washer Mfg. Co.. 2100 S. Bay 
St.. Milwaukee. Wis. 


Stainless Steel 
Welding Electrode 


Developed to meet a demand for an 
are welding electrode to weld the large 
number of stainless steels on the market 
containing approximately 3% per cent 
“Stainweld C” 


weld metal of proper physical and chem- 


molybdenum. provides 
ical properties for welding such steels. 
Y coating on the electrode prevents oxida- 
tion of weld metal and keeps the analysis 
of the deposited metal virtually the same 
as that of the parent metal. The physical 
properties of the electrode are similar to 
the 18-8 stainless steel. Made in three 
! with 111% 
12.818 


sizes: ly-in.. 3»-in.. and. i5-in.. 
in. lengths. Lincoln Electrice Co.. 


Coit Road. Cleveland. Ohio. 


Variable Speed Transmission 


Complete line of variable speed trans- 
missions of the Graham type are now be- 
ing manufactured under the name Briggs 
& Stratton Variable Speed Transmissions. 
Employing the principle of metallic roll- 
ing contact in the presence of oil. the 
transmission gives speeds in infinite steps 
from maximum to zero, is self-contained. 


is all 


change 


metal in construction, permits 
in speed both running and sta- 
tionary. and develops full torque over the 
entire range of speed. Available in sizes 


trom ls to 10 hp. \ complete line ot 


controls, including manual, remote me. 


chanical. remote electrical. and auto- 
matic, are also available. Briggs & Strat. 


ton Corp.. Milwaukee, Wis. 


Widget Power Transformer 


Designed to meet the requirements 
of modern midget receivers with unusu 
ally low plate voltage and current re- 
midget 
transformer. type T-13R19. is rated t 
deliver 480 volts CT at 40 M.A.. 5 volts 


at 2 amp.. and 6.3 volts CT at 2 amp 


quirements, this new power 


The unit is in the popular “3A” mount 
ing. permitting it to be used in hali 
shell, vertical upright. or horizontal up 
right positions. Thordarson Electrice Mfg 
Co.. 500 W. Huron. Chicago. IIl. 


Electric Fuel Pump 
For ordinary automotive fuel deliv- 
ery systems. this new electric fuel pump 
features a friction-free armature. Elimina 
tion of pistons and bellows. as well as 
all rotating action minimizes wear. En 
trance of water. dirt, fuel or other foreign 
matter in the operating mechanism i 
prevented, it is claimed. Tungsten points 
sealed in a hydrogen gas filled glass tube 


eliminates such common electi 
faults as pitting. sticking, and b 
breaker points. The pump operates 0 
the ignition switch. and is said elim 
nate vapor lock. Stewart-Warne Corp 


1828 Diversey Parkway. Chicag lll. 
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Manufacturers’ Publications 





Cuaiys Moline Malleable Iron Co., St. 
harles, I. 


listings and new 


Illustrated catalog gives com 
Moline 


alleable and combination chains and chain 


i prices of 
tachments, and of the most widely used 
jes of machine finished roller chain and all 
steel engineering type chains. Twenty-two 
ages ol the publication are devoted to 
rocket wheel listings, and Moline flight 


mvevors are also disc ussed. 


CHAINS AND Baldwin-Duck 
worth Chain Corp., Springfield, Mass. Cat- 
log M. 120 pages, 8?,xl1!4 in. 


SPROCKETS 


Describes, 
gves specifications for, and illustrates pra 
cal applications of complete line of Bald- 
flexible 
ind sprockets. Much engineering and design 


win-Duckworth chains, couplings, 


lata are given in this book, which also 
nudes many horsepower diagrams and 


f 


ibles for the selection of chains. 


Contron Retays —Roller-Smith Co.. 1766 
West Market St.. Bethlehem, Pa. Catalog 
24 pages, BYoxI1 in. 


escribes and illustrates the new Type | 


[his catalog insert 
mtrol relays, which are available with either 


he trip-free or non-trip-free me hanism. 


FLEXIBLI Cov PLINGs —Lovejos Flexible 
Coupling Co., 5009 W. Lake St.. Chicago, 
New 14 page catalog contains a more 
uplete series of bulletins giving specifica- 
sketches, and 
various types of L-R flexible 


tions, dimension prices of 


couplings. 


FregueNey CoNTROLLER—Leeds & North- 
rup Co., 4907 Stenton Ave., Philadelphia, 
i. Catalog N-56-161 (1). 8 pages, 134 X 1015 
n. Describes and illustrates Model S Micro- 


max frequency indicating and recording con- 


troller, lustrial type. 
Gavi Ashcroft American Gage Div., 
Manni z. Maxwell & Moore, Inc.. Bridgeport, 


Conn. Newly revised gage hook lists the 
complet line of Asheroft 


lor all industries and services, including the 
Duragaue S, 


American gages 


Chemical Gauge, Ammonia 


Gauge | the new Laboratory Test Gauge. 


InsuLarion Materra The Okonite Co., 


Passaic, N, J. Bulletin OK-2007A. 8 pages, 
92x 1l Data on the application and 
idvanta of Okolite insulate cables foi 
high v 


circuits, Comparative curves of 


he ope g efficiency, load carrying ability, 
ind m e-resistance, 
Lam b Surius Laminated Shim Co.. 


Inc., 2] Mth Ave.. Long Island City. N. Y. 


Shim a ition chart, 9x113; in. This chart. 
ased ı comprehensive survey of proved 
he for laminated shims or shim 
CK, d illustrates in ready reference 
m - of laminated shims in machine 

" servicing, 
La BEARINGS — Johnson Bronze Co.. 
: : St. New Castle, Pa. Catalogue 
; 815x11 In. Gives a complete 
P es available of Ledalovl self 
ronze bearings. the principal 

i i 


whi h are also described. 


July, O 


Macners Stearns Magnetic Mfg. Co., Mil 
waukee, Wis. Bulletin 25-A. 


the company’s complete line of suspended 


Desi riptive ot 
magnets, and containing information con 


cerning Various applications ol magnetic 


separators and magnetic power transmis 
sion devices, this bulletin also includes a 


description of the Stearns hand magnet. 


METAI 
America, Inc., 


SpeRAYING—Metallizing Co. of 
Booklet. 26 pages. Complete 
details on metal spraying, with new pictures 
and applications and lists of the equipment 
necessary for such work are covered in this 
hooklet, which also includes a description of 
the Mogul Metallizing Gun. 


MeraL STAMPING —The — Dickey-Grablei 
Co., 10-302 Madison Ave. Cleveland, Ohio. 
8 A total of 
18 different products, including nameplates, 


Catalog 37, pages, 9x11! in. 
stampings and dies, stencils, checks, badges, 
and steel letters and figures are illustrated 
and described in this new and complete 


catalog 


Montpep Propucts Imperial Molded Prod 
ucts Corp., 2925 W. Harrison St., Chicago, 
IIl. Bulletin K-100, four pages. 8'5x1l in. In 
all, 19 different types and sizes of molded 
plastic pulls, 39 types of knobs and 19 types 
of handles are illustrated. Overall and cen 
ter-to-center dimensions and insert specifica 
tions are given for each part. 


Motyspenum-—Climax Molybdenum Co., 
500 Fifth Ave.. New York. N. T, Section \ 
of the book “Molybdenum In Cast Iron,” 10 
pages, 8!4x11 in. This section contains data 
on the use of Molybdenum and high strength 
iron, and its effect on the properties of cast 
iron in heavy sections. Many photographs of 
etched and unetched specimens of gray cast 
iron are included with the data. 


Voror Eo IPMENT Ideal 
Dresser Co., Sycamore, Ill. Catalog J.239, 86 


pages, 8!ox1l in. This booklet describes and 


(Commutator 


illustrates the complete line of the company’s 


commutator dressing equipment, and in- 
cludes hints on commutator care, operation 
of direct current generators, definitions of 
electrical terms and many engineering tables 


of value to designers. 


MororsAllis-Chalmers Mfg. Co., Mil 
waukee, Wis. Leaflet 2183-A, 4 pages, 84x 
11 in. “Lo-Maintenanee Direct 
Motors and Generators.” Equipment 


Current 
s de- 


scribed and illustrated. and details of con- 


struction are explained. 


Morors Sterling Electric Motors, Tele 
graph Rd. at. Atlantic. Blvd., Los Angeles. 
Cal. Bulletin 150, 2 pages, 8!ox1) in. Illus 
trates and describes the new line of Sterling 


single phase motors. 


Prastics Bakelite Corp.. 247 Park Ave.. 
New York, N. Y. " New Paths to Profits.” 16 
pages, 8!5x11 in. This booklet is designed as 
a business man’s guide to modern plastic 


material. It explains in a non-technical 


language the properties and applications of 


315 


Bakelite materials and shows how they can 
be used in product design to increase sales 
and cut production costs. The booklet is 
profusely illustrated in color, 


Revoivine Jorsts. Bareo Mie. Co., 1801 
1815 y Innema« Ave.. ( hic igo, Ll. 
29], 1 pages. 


specifications for and 


Catalog 
8!5xll in. Describes, gives 
illustrates the new 
flexible ball joints 


Barco revolving type 


for rotating pipe connections. 
p 


Bower Roller Bearing 


Mich. Supple 


ROLLER BEARINGS 
Co., 3040 Hart Ave., Detroit, 
ment No. 1 to Bower Engineering Journal. 
Dimension sheets of a new series of tapered 


roller bearings are given in this supplement. 


SEkaMLEss. TtBivGc The American Brass 
Co.. American Metal Hose Branch, Water 
bury, Conn. Bulletin SS-25, 24 pages, 8'ox11 
in. This catalog contains complete discus 
sions on the proper use of seamless flexible 
metal tubing for conveying steam, liquid, 
vases, controlling vibrating, connecting mis 
aligned and moving parts, and the part that 


| here 


complete engineering data and 


Seamless plays in product design. 
are also 
specifications, with simple installation rules. 

SreEL Joseph T. Ryerson & Son, Inc. 
l6th and Rockwell Sts.. Chicago, I. “Physi 
cal Properties Chart,” 814x16 in. This chart 
giving tensile strength, yield point, elonga 
tion, reduction of area, hardness, and other 
average physical properties of nearly 50 dif 
ferent types of steels, is compat thy arranged, 


and is convenient for use under a desk glass. 


Temperature Controts. Thomas A. Edi 
son, Ine.. West Orange, N. J. Bulletin 
29.D-21, four pages, 8!5x1l in. The Edison 
Stacon Temperature Controller is illustrated 
and described in this pamphlet. which in 


specifications of the Various 


cludes the | 


Stacon sizes available. 


Transmission Eguirment —Link-Belt Co., 
307 N. Michigan Ave., Chicago, Il. 
lications. Book No. 1600, 272 pages. This 
handbook of 


units contain complete design and applica 


Two pub 


modern power transmission 


tion data, dimensions, weights, list prices, 
and is cross-indexed for the convenient use 
of the design engineer. General Catalog 800, 


2070 


278 pages. Transmission. equipment, the 


various forms of positive drives, and equip 
ment for handling, screening, drying, cooling 
and preparing materials mechanically are 
described in this general catalog, which is the 
nost complete ever published by Link Belt 


Company. 


Visrocrapus Vibration Specialty Co., 
1534 Winter St.. Philadelphia, Pa. 


letins, 6x9 in. 


Two bul 
These publications illustrate 
ind deseribe the Shrader Tri-Dimensional 
Vibrograph and the Shrader Three Compon 
ent Accelerometer as used In testing the 


f | 


riding qualities of vehicles and highways, 


and in the measurement of vibration. of 


machine parts. 


WELDING — SLIDI Ree The American 
Coach & Body Co.. 9503 Woodland Ay 
Ohio. This cardboard 


Cleveland, unique 


slide rule, 6x3 in.. contains in. quick. refer 
ence form the necessary data for resistan 
welds with round and rectangular stock, and 


. ] 
lot resistance spot welds. 





Books and Bulletins 


Forging Handbook 


WALDEMAR NavjoxKs anp Dowvarp C. 
Fast 400 illustrations, 630 pages, 6%. 
xv 9l; in. Red clothboard covers. Pub- 
lished by the American Society for Met 
als, 7010 Euclid Ave.. Cleveland, Ohio. 


Price $4.50). 


Readers of Product Engineering will 
recall the parts 
written by Mr. Naujoks. and which ap- 
August 1938 
This new text book covers the 


articles on die-forged 


peared in the June and 
numbers. 
entire forging field) including design. 
processes, materials, tools and dies. Sev- 
enteen sections were prepared by Mr. 
Naujoks. three by Mr. Fabel. with the 
former acting as editor. 

The material and information pre 
sented in this handbook have been col- 
lected 


forging and allied fields. and from the 


from actual experience in the 
unpublished “Drop Forging Handbook” 
of the American Drop Forging Institute. 
Chapters include the 


early history of 


forging. plant equipment, forging dies 
ind practice, heat treatment, testing and 
inspection, plant design and plant main 
tenance. Of special interest is the chapter 
on designing forged parts. illustrated by 
Selection. effects of 


alloying elements and physical property 


numerous examples. 


charts of forging materials: costs and 
cost-estimating: and fundamental defini 


tions are also well pre sented. 


Wetal Spraying 


E. C. RoLLasos, T. HENRY TURNER AND 
N. F. Brpocex Second Edition. revised 
and rewritten. 197 illustrations. 39 tables, 
235 pages, 0'4x9 in. Maroon clothboard 
covers. Published bv J. B. Lippincott Co., 


East Washington Square, Philadelphia, 


Pa. Price $87.50. 


First published thirteen vears ago. this 
English text has. been. revised and re 
written by Prof. Rollason so as to in 
clude data on the new type of metal 


spraying equipment, and includes re 


search results on formation. structure. 


physical properties, and corrosion re 
sistance of sprayed coatings. 

Phe book surveys the field of metallic 
coatings, tracing the early attempts at 
metal spraying and describing the de 
velopment of modern pistols from the 
early powder process equipment, circa 
1900, down to the latest wire-fed, molten 
metal and powder types. Data is included 


also on sand blasting and on the eff 


ciency of spraying. In the chapter on the 
nature of sprayed metal, illustrated by 
numerous micro-photographs and charts. 
considerable data is furnished on struc- 
ture, adhesion. thickness-strength prop 
erties, oxide content. porosity, wear re 
sistance and the electrochemical nature 
of corrosion. The chapter on applications 
contains new material on the building 
up of worn surfaces by metal spraying. 
and discussion of metal spraying as used 
in shipbuilding. chemical. food, and elec- 


trical industries. 


Making and Molding of Plastics 


L. M. T. Brrr—51 illustrations, 10 
tables, 242 pages, 6.x 8% in. Blue cloth- 
board Published by Chemii al 
Publishing Co.. Inc.. 148 B Lafayette St.. 
Ven York. \. ). Price 85. 


COUCTV S, 


In. this revised edition. the history. 


present-day practices and probable fu- 
ture developments in the molding of plas- 
tie materials is discussed. Resinification 
processes are also described by Mr. Bell. 
Chapters include data on ebonite. pitch. 
and shellae molding compounds: chem- 


istry of plastics: the phenolic resins: 


urea compounds: celluloid) compounds: 
hydraulic plant and equipment: mold de 
sign: and testing methods. 

The hook should he of considerable 
value to designers who are considering 
the use of plastic materials. and to those 
engineers who desire better knowledge of 
the plasties field. 


The Properties of Glass 


Grorck W. Morey 25601 pages, 6x9 in. 
Blue clothboard covers. Numerous fig 
ures, graphs and tables. Published by 
Reinhold Publishing Corp., 330 I est 
12d St., New York, NV. Y. Price $12.50. 


Work on this volume. which is Number 
77 in the American Chemical Society's 
Monograph Series. was begun in 1924. 
\t that time research work was started 
by the author in collaboration with Dr. 


matic knowledge of the physical proper- 


Merwin to secure a more svste- 


ties of glasses having few components 
over a large range in composition. A 
study was also started in collaboration 
with Dr. N. L. Bowen of phase equilibri- 
um relationships in glass-forming systems. 

Throughout this book the author has 
laid stress on the physical properties of 
glasses as functions of their compositions. 


Some of the subjects dealt wit the 
twenty chapters devoted to the properties 


of glass are its composition, « nical 


durability. viscosity. surface tens 

capacity, heat conductivity. nsitv, 
coefficient of expansion. elastic iper 
ties. strength. thermal endurance. hard 
ness, optical properties. electri 


ductivity. and magnetic properti 


The Microscope in Elementary 
Cast Iron Metallurgy 
Roy M. ALLEN 


pages, 6x9 in. Brown clothboard 
Published by American | Foundrvmens 
[ssociation,. Inc.. 222 W. Adams St.. Ch 


cago, Ill. Price ^ E 


73 illustrations. 143 


overs 


This volume is presented in an attempt 
to meet the needs of the many small 
producers of iron castings and to stimu 
late in the minds of progressively in 
clined foundrymen a desire to add a 
theoretical knowledge of cast iron to 
their present practical knowledge. 
After a short introductory chapter on 
the value of the microscope to the cast 
iron foundryman. the author deals at 
some length with the fundamentals of 
physical cast iron metallurgy. the effects 
of sulphur and phosphorous in cast iron. 


special cast irons. and the cast iron 
equilibrium diagram. The last chapter 
describes the optical system and the 
illumination systems of the microscope, 
the care of microscopic equipment and 


the preparation of specimens. 


Fatigue Tests of Butt W elds 
Structural Steel Plates 


Wiger M. 
Witper. Bulletin 310, 68 pages. © 
Published by the University of Illini 
bana, lll. 


WILSON AND ARTHI 


Price 65 cents. 


This bulletin reports the results 
made to determine the. fatigue stre! 
butt welds in structural steel plate- 
bon-steel and silicon-steel plates, *4 
were used as specimens. The res 
metallurgical studies of the hardne-- 
structure and fatigue failures of 


are also included. 


Machine Tools and You 


Howanp W. Di vBaR 32 


Published by the National Mac! 
Builders’ Association, 10.525 Carne 
Cleveland, Ohio. 


pages 


This booklet is a reprint of a! 
given to the Army Industrial í 
Washington, D. C. by Mr. Di 


comprehensive discussion of the meaning ‘ 


machine tools to modern ways ol ing. 
€ 
covers the scope, management, soni 


working conditions. and many onom! 


factors of the machine tool indust 
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Heating and Cooling Considerations 


COILS necessarily oper- 


13 \GNET 
UN ate at ^ 
m E surrounding air. The temperature 


temperatures. above the 


liferences depend upon the heat gene 
rated within the coil winding and the 
ibility of the coil to dissipate this heat 
Where coils are oper- 


ited intermittently the ability ot the coil 


from its surfaces. 


absorb. heat and store it up during its 
power on" periods is also an important 
factor. This phenomenon is equivalent 
(a thermal “fly-wheel effect” which acts 
(smooth out the peaks and depressions 
f temperature when the coil is energized 
ntermittentlv. 

hotte: 
when all the heat 
venerated within the winding is confined 


Obviously no coil can become 


a given time than 


ind utilized to raise the temperature ol 
established 
that when energy is dissipated in copper 


copper mass. It is well 
it the rate of 1 watt per Ib. the tempera 
0.343 


min. (or 0.00572 deg. €. per 


will increase at the 
: ( pe 


leg I 
f 


rate ot 


no heat escapes. The worst pos 


sible condition. which is never quite at 
tained service. can þe expressed by a 


lormula, 


l'emperature rise deg. C. 
I Watts input to coil 


5 lime in sec. to reach T deg. 
C. rise 
Copper weight in Ib. 
0.00072 X W XxX S 
) F 


re Kise . 
332 8 
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Westinghouse Electric & 





ve showing time and temperature-rise heating charac- Fig. 


GRAHAM LEE MOSES 


rA F 


0.00572 H 


It is apparent that no coil can absorb 
for long all the 
its windings. For as the 


heat generated within 
temperature 
within the coil increases the heat flows 
to the cooler parts and soon the outer 
surfaces rise in temperature above the 
surrounding air. When this occurs the 
i heat 


increase in tempera 


outer surfaces þeg 
and thereafter the 


ture of the coil is governed by the differ 


in to dissipate 


ence beteween the generated heat and 
that 
temperature 
rated 


resistance 


escaping. Furthermore as the coil 


increases the watts gene 
reduce because ot the increase ot 
while the 


with temperature. 


heat dissipation from the outer surfaces 
Therefore. relatively 


increases, after a 


short period of heating the increase in 
temperature per unit time decreases rap 
idly until ultimately the temperature is 
stabilized. It has that the 


coil will reach one half its ultimate tem 


been found 


perature rise in a definite time depend 
ing upon its “thermal time constant.” In 
a second time interval equal to the first 
it will rise half as much as in the first 
and in a third such period it will rise 
half as much as in the second. This con 
tinues in each successive period until at 
the end of the tenth such period the coil 
will have attained 99.9 per cent of its 
rise. Fig. ] 


trates this characteristic. 


ultimate temperature illus- 
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Manufacturing Company 


The 


coil is the time required for the 


“thermal time constant of any 
tem- 
perature to rise a specified number of 
heat 


duction, heat storage and heat dissipa 


degrees as determined bv its pro- 


tion factors during the initial stages of 
heating. The “thermal time constant” is 
the time in which the coil will attain 63.2 
per cent when following the curve shown 
in Fig. 1. Likewise the “thermal time con- 


stant” is equal to 1.443 times the period 


of time in which the coil reaches half 
its ultimate temperature rise when fol- 
lowing the curve shown in Fig. l. It is 
also the time in which the coil would 


have attained its ultimate temperature 
rise had it continued heating at its initial 


rate. 


Coils cool in a manner similar to that 


in which they heat except in reversed 
direction. The temperature rise will de- 
crease one-half in a certain period. It will 
that 


next equal period and successively less 


one-half oí value in the 


dec rease 


until in ten such periods it will have 
fallen 99.9 per cent of its total initial 
rise above the surrounding air. The 


length of the equal cooling periods are 


the same as the heating periods for the 
same maximum temperature rise for any 
particular coil. 

that once the 
“thermal time constant” is known many 
useful calculations can be 


From this it is evident 


made by the 
designer to predict the performance of 


the coil in operation. Among these are: 





Periods of Time 





2. Curve showing time and temperature-drop cooling charac- 


teristics of magnet coils 











Degrees Centigrade 
Per Cent of Time Voltage Applied 





300 400 
Continuous or RMS Voltage Ratio of Intermittent to Continuous Voltage 


Fig. 3 Effect of continuous or root mean square voltage on Fig. 4—Effect of percentage of time voltage is applied on root 
magnet coil temperature-rise bv. resistance mean square voltage 


The “thermal time constant” multi- 7 — Continuous (RMS) voltage sideration must be given to the duty 
plied by 6.9315 is equal to the time Cold resistance at 25 deg. C. cycle. Where a coil is not energized con- 
in which the coil will reach 99.9 per T = Temperature rise (by resistance tinuously it may be operated at a voltage 
cent of its ultimate temperature rise method ) higher than its continuous rating with- 
when heating. Constant for particular coil in deg. out exceeding the permissible tempera- 
The “thermal time constant” multi- per watt. This is dependent on ture rise as long as the equivalent voltage 
plied by 6.9315 is equal to the time in coil surface. wall thickness and (root mean square). insofar as heating 
which the coil will decrease 99.9 per construction; and varies with size is concerned. is not more than the con- 
cent of its temperature rise when cool- and shape. It must be determined tinuous voltage rating. This of course 
ing. for a particular coil size by test. necessitates taking into consideration the 
The “thermal time constant” multi- It may be estimated as maximum time this over-voltage can be 
plied by 0.693 is equal to the time in 1 applied in normal service. The time 
which the coil will increase 50 pe: K should not be such that it will permit the 
cent (when heating). or decrease 50 AXC coil to reach an excessive temperature as 
per cent (when cooling) of its maxi- Where determined by its "thermal time con 
mum temperature rise. l Barrel surface of coil in sq.in. stant.” The curve in Fig. 4 shows the 
The temperature rise divided by the C Watts per sq.in. per 1 deg. C. rise effect of the per cent of the time that 
“thermal time constant” is equal to by resistance. This varies from 


: the intermittent voltage is applied on the 
0.01 for thick wall coils to 0.015 


RMS voltage. For example. if the voltage 
this value is in terms of deg. per min. for thin wall coils. is only applied 50 per cent of the time 
divide it by 0.343 to determine total Note— For a coil having the approximate then the intermittently applied voltage 


the initial temperature-time rate. If 


watts per Ib. which the coil ean dis dimensions: may be 1.42 times RMS (or the contin- 
sipate continuously. If this value is in indi .oeekssxh 4 in. uous rated voltage) of the coil. If the 
deg. per sec. divide by 0.00572 to DER iusso ND MN. per cent of time energized decreases, the 
determine total watts per lb. which ME LE in. ratio of intermittent voltage to continuous 
the coil can dissipate continuously. Barrel Surface......25.9 sq.in. voltage may increase. If the per cent of 


s “time on” increases ' ratio decreases 
The ultimate aim of the designer TS K 3 deg. per watt ne o incre nee the r itio at ea 
until when the coil is energized continu 
ously or 100 per cent of the time the 


The curve shown in Fig. 3 shows an ratio becomes unity. 


to design so that when a coil has reached C — 0.01285 watts per sq.in. per deg. C. 
a predetermined temperature. heat is dis- 


sipated from its surfaces as fast as it is 


venerated within. The voltage required example of the application. of this Temperature is the most important 


to produce this state of equilibrium formula. to the particular design of coil factor in determining the life of magne 


(generally referred to as “continuous viven in the preceding example. coils and therefore their reliability. Fer 


duty”) at various temperature rises (as Coils are generally designed to oper- this reason it is of utmost importance 


measured by change in resistance) can ate at some continuous voltage rating for the designer to know fully the 


he estimated from based on the maximum permissible tem- variables affecting it and to accurately 
perature rise for the class of insulation correlate them in his design so that 
1 used. However. most magnet coils are the coil will operate in all normal duty 


} E 
1 A 259.5 not energized continuously and some con- within its temperature limits. 
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